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xcs wout be much bigger 


than Rhode Débend... 


when youre driving a Cessza Car-of-the-atr’ 


“YEs SIREE, after the war the old Lone Star State 
is going to shrink like a twelve dollar suit in a 
thunder shower,” says Captain Addison. “You'll 
be able to leave Brownsville after breakfast and 
land in Lubbock, 600 miles away, in time for 
lunch, because you two'll be flying all over the 
country in a Cessna Family Car of the Air. And 
so will everyone else. Why, you'll even be run- 
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OUR PLEDGE 


To live up to, and exceed if possible, the high 
standard of performance for which this pen- 
nant stands in the production of Cessna Bob- 
cats and Cranes for the U. S. Army Air Corps 
and the British Empire Training Program. 
That is our pledge, our only job today. 


Le) 
FREE! “Keep ’Em Flying” Wings 
Wear these Wings-with-a-reason. You get them 
free with a 10 cent U. S. War Savings Stamp 
and a Jap Hunting License when you send 
10 cents to... 


CESSNA AIRCRAFT COMPANY 
Department FPA, Box 1616, Wichita, Kansas 


ning up to Chicago in an afternoon as naturally 
as you drive into town today. That’s how easy 
it’s going to be to fly that new Family Car of 
the Air that Cessna’s all set to build as soon as 
the war’s over. Believe me, I’m going to get 
one. Then, at last, I’ll be able to cover the 
wide open spaces all the way out to that ranch 
of mine as often as I want to—and that’s often.” 


Captain Floyd Addison, 
a real Texas rancher when 
he isn’t busy flying Delta 
Air Lines’ big silver ships 

gives a fellow Texan a 
geography lesson on how 
to make little ones of big ones. 
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With The Greatest of Ease 


That’s exactly how this young lady will 
fly through the air someday. But unlike 
the young man in the song, she won't 
have to be daring because she’ll take off 
as easily as she drives her car away from 
the curb. In the air, her Cessna will prac- 
tically fly itself. And landing will be like 
parking a car in an empty ten-acre lot. 


Cessna 
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The one big difference is that sit 
be making trips in her Cessna Far¥ 
Car of the Air in one-third the timé 
would take in a car. That will make® 
America, in fact all the Americas, § 
playground as soon as victory is 4 
and Cessna can start building the # 
plane that everyone can buy and fly.} 
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PARKS AIR COLLEGE 
was founded August 1, 
1927. Has enjoyed full 
Federal approval longer 
than any other aviation 
school. « 


Is accredited in its Aero- 
nautical Engineering 
School by the Illinois 
Superintendent of Public 
Instruction. 


Included since 1938 in 
The Directory of Colleges 
and Universities, issued 
by the United States 
Office of Education. 


Has a capacity enrollment 
of 325 commercial avia- 
tion students, also detach- 
ments of U.S.A. Air 
Forces Aviation Cadets 
and Mechanics. Has its 
own airport with a school 
plant of 25 buildings de- 
voted to school purposes 
entirely, also a group of 
satellite fields for military 
flight training. 


Has a faculty of 104, each 
especially qualified for his 
particular field of instruc- 
tion. 


Open to high school grad- 
uates with a ranking in 
the upper two-thirds of 
their classes. 
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LEADERSHIP TRAINING 


Prepare You Today for Tomorrow 


and the Years to Come!. 


% You young men who are considering entering either 
military or commercial aviation today must remember 
that tomorrow is important, too. Look beyond the im- 
mediate future and plan now for a successful career in 
years to come. 


You must remember that as a thoroughly trained grad 
uate of Parks Air College you can serve your country 
best in time of War—yet at the same time equip your- 
self with additional training that will enable you to take 
advantage of the countless opportunities in commercial 
aviation after Victory has been won. 


Right now, because there are so many men in commers 
cial aviation without the thoroughness of Parks training, 
Parks graduates are of comparatively greater importance 
than ever before. The training you receive at Parks not 
only gives you necessary technical and mechanical skills, 
but provides you with actual experience in supervisory 
work. As a matter of fact, many Parks men now go directly 
into supervisory work immediately upon graduation. 


Today’s — and tomorrow’s need is for men who know 
the why as well as the how; for men who can think prob- 
lems through in all their phases and who are qualified 
for leadership. 


The Parks trained man not only serves his country best 
today, but is in a position to win and hold positions of 
responsibility in commercial aviation design, production, 
engineering, or maintenance. 


The coupon below brings you the free 64-page Parks 
catalog. It will pay you to send the coupon or a post 
card request at once. 


PARKS AIR COLLEGE, East St. Louis, Illinois 


PARKS AIR COLLEGE 
East St. Louis, Illinois 


Please send me details of four major 
courses in commercial aviation training. 
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9 THE ONLY 


ROAD TO LASTING SUCCESS 





of the tremendous num- 
by Président Roosevelt means 
and-enlistment by the armed 
ea who can meet minimum re- 


































forces ‘of thousands of 
quirements by short “quickie” courses. BUT. only the 

en with MAXIMUM training can hope to win advance- 
gens to responsible and well paid positions either in civil 
or military aviation. No matter how great the future of 
aviation after the war, it can not retain all the vast number 

workers made necessary by war production schedules. 

e ONLY way you can assure yourself of a career in 

jation is to train NOW to occupy a vital supervisory 
position and establish yourself as a valuable asset to the 
industry. 

The executives who have made aviation THEIR career 
know the value of each man is governed by two factors: 
his intelligent sincerity in selecting aviation as his life 
work, and THE ABILITY AND EXPERIENCE OF THOSE 
WHO TRAIN HIM FOR THAT CAREER. They know that 
Curtiss-Wright Technical Institute graduates are—and for 
many years have been—thoroughly qualified to fill the 
industry's exacting requirements. 

Located in the very center and a very important part of 
Southern California's great aircraft industry, with its more 
than two billion dollars in unfilled orders, Curtiss-Wright 
Tec has come to be recognized as the nation’s leading 
institution for the training of Aeronautical Engineers and 
Master Mechanics. Mr. Donald Douglas. President of the 
great Douglas Aircraft Company, chose this school for his 
own son's training, which pointedly indicates the high 





LITARY AVIATION 


standing Curtiss-Wright Tec has attained in the aircraft 
industry since its establishment in 1929. 

It is imperative that before you invest in a course of 
career training you determine what the returns will be 
on your investment... for your choice of a school in which 
to take your training will determine how much money 
you will make all the rest of your life. 








Curtiss-Wright Tec’s career training is carefully de- 
signed to do just one thing:—TO MAKE MONEY FOR 
YOU. so upon graduation you can be independent and 
self-supporting for life. Our thousands of successful grad- 
uates have proven that Curtiss-Wright Tec training gets 
results and always pays. since it trained them in advance 
for the highest position they could ever expect to occupy. 
It_can do the same for you. 

This school has never guaranteed positions for its 
graduates, but practically every graduate has obtained 
immediate employment _and is advancing rapidly. The 
demand for our graduates far exceeds the supply, and 
we honestly believe that every student who enrolls here 
will be able to obtain, with our assistance. immediate 
employment upon graduation. 

WARNING!—"Don't miss the boat.” The greatest oppor- 
tunity in your lifetime exists today! There never was such 
an opportunity in aviation for you: There may never be 
another. A position awaits you. Insure for yourself a 
steady income and independence for life. DON’T FOL- 
LOW—LEAD! Send in your enrollment before you “miss 
the boat.” 


Offering specialized and proven training in AERONAUTICAL ENGINEERING G MASTER MECHANICS 


No Flying Involued 
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CURTISS < WRIGHT 
TECHNICAL SY, INSTITUTE 


GRAND CENTRAL AIR TERMINAL 1225 AIRWAY GLENDALE (LOS ANGELES) CALIF 
UNDER PERSONAL SUPERVISION OF MAJOR C. C. MOSELEY, OWNER, SINCE ITS ESTABLISHMENT IN 1929 
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BE WISE—PROTECT YOUR FUTURE a 
ee TODAY e DON'T DELAY 


GR “OMLIGATION. SEND WE FULL INFORMATION AND CATALOG GM THE COURSE CRICKED Briew 
AERONAUTICAL ENGINEERING COURSE 
CI)MASTER AVIATION MECHANIC COURSE 


DSPECIALIZED ENGINE COURSE 

CISPECIALIZED AIRPLANE COURSE 

() SPECIALIZED AIRCRAFT WELDING COURSE 
(1 POST GRADUATE AERONAUTICAL ENGINEERING COURSE | 
) SPECIALIZED AIRCRAFT SHEET METAL COURSE | 
] AERONAUTICAL DRAFTING COURSE, HOME STUDY 
_) AIRCRAFT BLUE PRINT READING COURSE, HOME STUDY 
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Streaking through the skies, squadrons of swift fighter 
planes are in the fight and doing our nation proud— 
establishing brilliant records as a daily routine of our 
Army Pilots. Wittek Aviation Hose Clamps are helping 
to keep many of them flying with dependable hose 
connections. 

Since the early days of modern aviation Wittek has 
served the industry and today this reputation is serving 
the Nation well. Wittek Aviation Hose Clamps are made 
of quality materials and by experienced craftsmen. They 
are used by the outstanding builders of military aircraft 
and meet existing Army and Navy specifications. Wittek 
Manufacturing Co., 4305-15 West 24th Place, Chicago. 
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Wittek AVIATION Hose Clamps 
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Fighters are only as fast 
-— as THEIR TIRES! 
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Z_- Drawing from actual photograph @ 
of a cannon-bearing Bell Aircraft 
Zs Army P-39 Airacobra. ae 
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The faster a fighter is in the air...the faster it has 
to take-off and land... naturally. 








American engineering genius was more than equal 
to the challenge of giving us the world’s fastest fight- 
ing planes. .. but it was up to General to build a tire 
that could take the terrific punishment on the ground. 
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Now... every day... America’s fighters are 
proving that they have the fire-power and speed 
it takes to keep command of the air... and 
General Tires are proving that they can take them 
up and put them down safely. 
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For every kind of ship, General 
is supplying tires with the 
built-in strength and quality that 
spell safety. For your safety, 
too... depend on General. 
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 - See your Fixed Base Operator or Write — 


THE GENERAL TIRE & RUBBER CO. 8 === 


Aviation Division, Akron, Ohio = 
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AIRPLANE TIRE 
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—-KNOWN AROUND THE WORLD 
FOR QUALITY AND SAFETY 
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at the enemy somewhere in the world twenty-four 
hours a day .... every day. Russian pilots are 
flying our bombers, the British 8th Army blasts Rom- 


Japs with American guns. .... . And the tide is 
beginning to turn! 


THE HUMAN FACTOR... 
American bombers ... . the B-26’s, the B-17’s, the 


The machine is great, but the Human Factor—the 
skill, the ingenuity, the patriotism of our designers 
and production men is responsible. They have dared 


convictions. Not only to the pilots, but also to these 
men and women of production, we owe a great debt. 


INSTRUCTORS WANTED! 


Flight instructors, ground school instructors, technical 
instructors, and mechanics are needed to help “Keep 
‘em Flying”. Write or wire for details. 


Send for our free beautifully illustrated 24 page booklet 
giving details of our aviation specialist courses. 
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3240 N. W. 27th AVENUE © MIAMI, FLORIDA 


Name 
Address 
City 














U.S. ARMY AIR CORPS - CIVIL AERONAUTICS ADMINISTRATION 
UNITED STATES STATE DEPARTMENT + ROYAL AIR FORCE 





American planes, tanks, and ships are smashing | 


mel with our tanks, the gallant Chinese check the | 


B-24’s are recognized as the greatest in the world. | 


to experiment and they have remained true to their | 
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AT 
DEADLINE. 


months. They have proved beyond question that they are 
the heart of any modern naval striking (“task”) force. 
But they’ve also proved to be perhaps the most vulnerable 
| naval vessels afloat. The Japs have lost the bulk of their 
carriers—but so have we. Whatever reasons may be given, 
these frequent losses on both sides have tended to hold up 
the aircraft carrier as a glaring question mark. Should we 
continue to spend millions upon millions for new carriers, 
only to have them sunk or badly damaged almost every time 
they get into a major fight? Is it possible that high carrier 
losses on both sides can be credited somewhat to the fact that 
they are misused? 

Our answer to both questions is yes. The aircraft carrier 
| will remain the spearhead of a major offensive operation if 
| for no other reason than the fact that they deliver tremendous 
striking power at high speed. The carrier already has proved 
itself to be the deadliest offensive Naval vessel afloat when 


[joncns. have made headlines many times these last few 





properly used. 

We say the latter advisedly. There is reason to believe that 
some of our aircraft carriers have been lost because they were 
| assigned to missions that exposed them to unnecessary danger. 

This was due more to necessity than negligence. Our forces 

in the Pacific have been spread pitifully thin. Naval com- 
| manders unquestionably have been forced to use carriers for 

missions that ordinarily would be assigned, say, to cruisers or 
even battleships. In a convoy, for instance, the vulnerable 
| carrier would be forced to slow down to the speed of the 
whole group, thereby exposing itself readily to surprise 
attack. 
When the new first-line carriers now under construction— 
not converted merchantmen—go into service with well-bal- 
| anced fleet units, you can expect even more amazing results 
from U.S. Navy carriers than have been achieved in the past. 
Eg a ok 


UNDREDS of people in aviation have been awaiting that 
recent mid-air collision between an airliner and Army plane 
for a long time. When it finally came a few weeks ago most 
old-timers in aviation—especially those in the airlines—gritted 
their teeth and told themselves it finally had happened. 
Airline pilots in particular know what we mean when we 
| say this horrible collision should have, by all odds, hap- 
pened several times within the past few years. We recall at 
least a dozen instances during the last two or three years in 
| which Army or Navy pilots have endangered the lives of air- 
| line passengers by careless airways flying. Not long ago an 
airliner in the Middle West, flying on instruments on a civil 
airway—after having reported his position, altitude and speed 
to Airways Traffic Control—suddenly had its tail chewed up 
by an Army plane that also was flying on instruments at the 
same time and place—but without the knowledge of either the 
| airline or ATC. The airliner—it only had three test pilots 
| aboard—dove into the ground and was wrecked. By some 
| miracle the three pilots suffered only minor injuries. 

There are any number of instances on record where airline 
pilots have reported Army or Navy planes suddenly bursting 
out of clouds directly in their paths. In every case the mili- 
tary aircraft have been in unquestionable violation of the 
regulations. The recent collision on the West Coast is what 
every airline pilot in the United States has feared—and still 
does, particularly when he is required to fly on instruments 
for any period of time. Obviously, Army and Navy planes 
can and must fly on the airways. But there is no excuse for 
promiscuous, careless, unreported flying anywhere at any time. 
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F we don’t seem particularly Christmasy, it is not because 
we can’t get into the spirit of the thing. It’s just that Fryine 

is produced on a schedule that doesn’t give us the feeling of 

| a Happy New Year along with the (Continued on page 149) 
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ITS THE SURVIVAL OF THE 


pightinest | 


America has many great airplanes, but still 
more important she has increasing numbers 
of truly great pilots ... men who are at home 
anywhere in the air. By vocation, they may 
have been artists, farmers, mechanics, clerks, 
writers or musicians, but like minute men of 
Concord and Lexington, they will assure 
America its new freedom ... freedom of the 








This glider, built by Waco in 1931, 
was a fore-runner of the huge 9- and 
15-place gliders designed by Waco 
for today’s needs. 


WACO AIRCRAFT COMPANY «+ TROY, 







air . . . because they are the “fightin’est 
bunch of men” the world has ever seen. 
Gliders are now writing another chapter in 
Waco’s record of service to aviation. To- 
morrow this, too, may only be another mile- 
stone—an experience that will assure the 
pilot a better peace-time Waco. THE WACO 
AIRCRAFT COMPANY, Troy, Ohio. 
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alias, “‘Tattered Wing Tips,” 
Gulf Aviation Products Man- 
ager, Gulf Bidg.,Pittsburgh, Pa. 


BLASTER OF PARIS 


The pilot of a Liberator described Amer- 
ican bombers in one succinct sentence 
when he returned to his base from a suc- 
cessful mission. He had brought his plane 
lhome on two engines, control cables shot 
away, holes in the wings, tail, and fuse- 
lage, and with half of his crew uncon- 
scious. 

“You can shoot ’em to pieces,” the 
youngster said, ‘‘but the pieces stay to- 
gether and keep flying!” 

We like that description and with a 


word or two changed, it tells the story of 


Gulfpride Oil. The exclusive Alchlor Pro- 
cess, by which Gulfpride is refined, re- 








moves to the opEAKING OF REFINE- 
highest degree all ENT, HERES A PICTURE 
the undesirable oF ME IN OXFORD 
and most read- Vad 
ily oxidized 
compounds in 
the oil. So Gulf- 
pride resists de- 
composition, 
carbon forma- 
tion, gum-and- 
sludge forma- 
tion /onger be- 
cause it’s tougher. 

You can beat 
t to pieces, but the pieces stay together and 


keeb lubricating 


THE GRIPES OF RAFT-TRAVEL 


Lost in New Guinea, two fliers are being 
guided to their base by 3 natives. The 
fliers decide not to separate, because of 
the ferocity of the natives. Yet, a stream 


must be crossed on a raft that holds but 


SMILING JACK MAGEE, BROOKLYN,NY. 
SENT THIS BRAINTWISTER... ANO 
THE ANSWER! 


two passengers. How can the crossing 
be arranged without separating the fliers? 
There are two answers, and you can have 
them both for the asking. 


TRIPLE-WHOPPER DEPT. 


Guess we'll never stop being amazed at 
the power in a molecule of Gulf Aviation 
Gasoline. Cpl. Henry Hay, a radio oper- 
ator in the 113th Obs. Sqdn., tells us he 
was having trouble with the receiver in 





his plane until he cleaned the antenna 
lead-ins with G.A.G. .. . and promptly 
“pulled in’ Australia! 


And before we'd recovered from thar, 
we heard trom Arthur Stovall, the “Ailing 
Aileron”’ of Hangar #8, at Love Field in 
Dallas. A friend of his built a plane pow- 
ered with a two-cylinder washing-machine 
motor. Gassing up with G.A.G., this 
bucko whipped upstairs and chased P-38’s 
out of the sky for 3 hours! 

The topper was a letter from Wanda 
Grabczak of Detroit. Almost out of gas 
and far from home, she remembered that 
gas expands in the afternoon. She drained 


the Gulf Aviation Gasoline from her 
plane’s tanks into a can, waited until 
afternoon, and sure enough . . . there 
was 20% more fuel in the can. After five 
afternoons, she had enough G.A.G. to 
return home! 

We think each one of these myth- 
teries deserves a Whopper Diploma. And 
for the first time in the history of the 
Perch, Ladies and Gentlemen, we're send- 
ing out 3 Diplomas in one month! 





Gulf Oil Corporation and Gulf 
Refining Company...makers of 


GULF 
GULF 


AVIATION 
PRODUCTS 
Olt IS AMMUNITION—USE IT WISELY! 





[YF YOU'VE HAD TO STORE | be AND ARRANGE TO HAVE 


| YOUR PLANE — AND THE 
| ENGINE HAS STEEL VALVE 
| GUIDES- BE SURE... 





THE PROP ROTATED SEVERAL 








THE VALVE STEMS AND GUIDES 
FROM RUSTING AND SEIZING... 
IF YOURE FLYING YOUR PLANE, 


ROTATE THE PROP WITH 
THAT GOOD GULF 
lynne wag, 


























...He probably trained behind them, because the majority 


of twin-engine Trainers are now powered by Jacobs. 


JACOBS AIRCRAFT ENGINE CO. 
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Your Rigied of Practical Patriotiens Is High, 
Your Production Effort Outstanding, and You 
Have Good Reason 


ITH these inspiring words the 
joint Army and Navy “E” 
pennant was awarded to the men and 
women of the Switlik Parachute Com- 
pany — for high achievement in the 


production of war equipment. 


The Switlik Parachute Company 
is deeply honored by this citation 


from the fighting forces of the nation; 
and equally proud of its own soldiers 
of production who have labored un- 
ceasingly and effectively in the service 


of their country. 


for Pride in Both. . 2 


THE HONORABLE ROBERT P. PATTERSON, 
UNDER SECRETARY OF WAR 


Prior to Pearl Harbor, Switlik 


was America’s largest manufacturer of 
parachutes. Today, in serving the 
air forces of the Army and Navy, 
the hundreds of Air Corps training 
detachments and many civilian pilot 
training programs in this arsenal of 
democracy, the Switlik Parachute 

ompany continues to maintain its 
leadership in this field by its vast con- 


. . . , 
tribution to Our nation s war efforts. 


SWITLIK PARACHUTE COMPANY 
Trenton, N. I 
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Because He Lands Well 
On AEROLS* 





* The pilot of this dive bomber is back from landing safely and smoothly, not only on 
the furious fighting of a mission successfully mighty aircraft carriers far at sea, but also 
completed. Now, as he prepares to land on on flying fields all over the world. 
the carrier’s deck, confidence replaces ten- THE CLEVELAND PNEUMATIC TOOL Co. 
sion. He knows he will make a perfect land- ,zr;pcrarr pivisION © * CLEVELAND, OHIO 
ing—for his plane is equipped with Aerols! 








Also manufacturers of | 


. . Cleco pneumatic tools for the aircraft and general industry, 
He is only one of ay thousands of pilots Cleco sheetholders, Cle-Air shock absorbers for trucks and 


who rely on Aerols. For Aerols keep ‘em buses, Cleveland rock drills for mining and contracting use. 





*THE SHOCK ABSORBING UNITS ON AN AIRPLANE’S LANDING GEAR; THE NAME IS DERIVED 


— mee a ee ee ee ee - =; see -- oe — - ee « 





Oy Ghristmas Shall Not Perish  . 


The «3 tory of civilization is glorious witness to this day of resurgent hope... for not in all humanity's progress 
has the «bse vance of any event Sraitiitee so much to so many. These shining hours, with their luster of faith 
and happiness must not, shall not, be dimmed. % x %& Chaos is abroad in our universe .. . every sentiment of 


kindliness and ove and compassion is threatened . . . and no sacrilice can be too great to preserve this hal 









lowed custom for CGod-respecting, peace loving peoples the world o'er. * * * ‘To this end we make planes to 
train men in the grim arts of cerial warlare . . . not with hate, nor in anger. . . or for pride of conquest... but 
that our children and the’r chi dren s ch‘icr - Lhe able to live with fullest appreciation .. "On earth peace, 
good will toward mer.” * * & W oevy - we... wherever you are... be your sacrifice blood, sweat. or 
tears... to the hosts who are ec»: secratir 2 ven ives, that the spirit of Christianity shall not be lost... we send 
gratitude and Ciristma greeti: gs! 

ee LALLA eS 
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RED LIGHT winked out of .the 
darkness! The pilot snapped to 
attention and checked his instruments 
for trouble . . . port engine fuel 


pressure dangerously low! 


Instantly, he worked with the emer- 
gency hand wobble-pump, brought 
the pressure back to normal—and 
managed to keep it there until he 


reached destination. 


The above incident, which actually 
happened over the mid-Atlantic on 


the ferry trip of a bomber bound for 


FLYING 


Britain, illustrates the importance of 
Pressure Warning Units to the pilot. 


As you know, these little ““danger 
spotters,” weighing less than 6 
ounces, free his eyes from constant 
instrument checking—for rest, for 
reconnaissance or combat operations 
... yet give instant warning of fall- 


ing fuel or oil pressure in any en- 


gine before it becomes serious. 


The Pressure Warning Unit is one 
of many devices and precision in- 
struments which Kollsman makes 
for the Army and Navy, instru- 
ments that make our military aircraft 


safer and more efficient in flight. 





FOR FEBRUARY 


FLYING 


IS PROUD TO PRESENT THE 
FIRST COMPLETE REPORT OF 


... an authoritative and comprehensive account of 

U. S. Naval Aviation since our entry into the war— 

graphically portrayed by ranking Naval officers. As a salute to 

Naval flyers, the revelations in this issue are inspiring. As a 

beautiful volume, it will be treasured for years. As a historical document, its 

value is immeasurable. As a reference source on U. S. Naval Aviation, it will 

be read repeatedly. The print order of the Special February Issue—“U. S. Naval 

Aviation At War’’—is strictly limited, so reserve your copy at any newsdealer 

now. Or better yet—subscribe to FLYING starting with this important number. 
Use the convenient postpaid order blank bound in this volume. 
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The Enemy . 


in brilliant full color and 
black-and-white ... 
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HAT’S a fact which has just been brought home to the 

American public by Igor Sikorsky’s recent article in The 
Atlantic Monthly, reprinted in Reader’s Digest, and by the 
Sikorsky helicopter pictures in a recent issue of Life. 


But it wasn’t news to Aircooled Motors Corporation, 
whose Franklin engine powered the original Sikorsky ex- 
perimental helicopter during its development period. 


Whether it’s a stock engine for a light plane, power for 
a helicopter, or designing and building warplane engines 
for Uncle Sam’s Army and Navy (our current job) ... you 
can depend on Franklin’s 42 years of air-cooled experience 
to produce fine engines. 


AIRCOOLED MOTORS CORPORATION, SYRACUSE, N.Y. 
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Two engineering 
advancements that will speed 
U.S. mastery of the skies 





Lured FOLLOWS is submitted by the men 
who comprise the “Northrop group”... 
men devoting every workable hour to hurrying 
the design and construction of U. S. warplanes 
...men who claim no special credit for our 
country s progress toward air victory. 


The U.S. Air Program is rolling. Here are 
two new engineering techniques that are speed- 
ing U.S. progress in developing new designs. 
And converting these designs into finished fight- 
ing planes faster. 

First, may we tell you about “‘Heliarc”’ weld- 
ing? Telling about this process cannot give aid 
to the enemy because it depends on the strange 
gas Helium—of which the U.S. A. has 98% of 
the world’s supply. 


Before this new development, natural aircraft 
metals such as magnesium and stainless steel 
were difficult to fabricate into aircraft struc- 
tures — because it was not practical by ordinary 
methods to are-weld two pieces of such metal 
together. 


Engineers at Northrop, some months ago, 
discovered that these metals under a Helium jet 
become weldable. Northrop has turned the proc- 
ess over to the industry. It removes one hurdle 
on the road to the all-welded airplane. 


The second new technique concerns a method 
of faster tooling for production of new-design 
U.S. airplanes. If we can tool faster than the 
Axis we can get new improved U.S. fighters 
and bombers into the air while the enemy's 
new designs are still unfinished in his plants. 


And WE ARE tooling faster. For example, 
from the Northrop group has come a new 
technique of template making that SAVES 
THOUSANDS OF MAN HOURS in tooling 
for a typical new U. S. design. This process 
saves five weeks in getting a new U.S. fighter 
onto the battlefront. As with Helium weld- 
ing, this process has been turned over to the 
entire aircraft industry. 


These are merely examples. Additional new 
processes and new devices are coming from 
Northrop and also from other aircraft compan- 
ies. And every major development is made avail- 
able to all U.S. airplane builders. It is one 
reason the U.S. airplane-building program is 
getting places today. 


NORTHROP 
AIRCRAFT, Inc. 


Northrop Field, Hawthorne, California 
MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, ING 
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CPT AND THE NAVY 





Student in "Kingfisher" (OS2U) at Pensacola. 


Use of civil instructors is speeding Navy's training program. 





By 
Capt. ARTHUR W. RADFORD 


Primary training of 30,000 students and 


Captain Radford, born in Chicago, Ill., Feb- 
ruary 27, 1896, entered the Naval Academy 
in 1912. After serving with both the At- 
lantic and the Pacific fleets, he was given 
flight training In 1920, at Pensacola, Fila. 
In 1921 he was assigned to the newly 
created Bureau of Aeronautics. Subsequent- 
ly he served with various air units and, in 
1930, he commanded Fighting Squadron One. 
On December 1, 1941, he reported to the 








secondary training of 10,000 will prove evy's dudes «t avtuien welling 
Washington, and now is the director of 
training in the Bureau 


great boost to Navy's pilot recruitment. 


anyone else with the job of greasing 

his wagon, the Navy held to the belief 
for years that only the Navy could train 
Naval aviators. So far as the finished 
product is concerned, that still is true 
so it is not surprising that there was a 
good deal of opposition to the idea of 
turning over at least part of the prelim- 
inary training of Navy flyers to the 
Civilian Pilot Training Program. 

The critics contended that the CPT 
program lacked the standardization es- 
sential to the uniform training of mili- 
tary pilots, that its students had to un- 
learn many bad habits. There were other 
complaints, too, and there is no gain- 
saying the fact that many of the com- 
plaints were well founded. 

However, even before Pearl Harbor 
thrust our one-ocean Navy into a two- 
ocean war, we in Naval aviation foresaw 
the need for a tremendous expansion of 
our pilot training—and the CAA, with 


[= the old farmer who refused to trust 





of Aeronautics. 











its CPT, was eager to help with the job. 

So, after readjustments by both sides, 
arrangements finally have been made 
whereby CPT is to give primary training 
to 30,000 students annually as well as 
secondary training to about 10,000. The 
net result of this, as I shall explain later, 
is that the Navy will be turning out sev- 
eral thousand more combat pilots each 
year than it would without the aid of the 
CPT! 

This is neither wishful thinking nor 
crystal-gazing on our part. We have cold, 
hard figures, based on experience to date, 
to support that statement. 

It has been found that students who 
have had previous flight experience can 
be trained to the required standards in a 
shorter period of time. Those who would 
normally be slow in learning, and conse- 
quently subject to “washout” because of 
failure to meet the required standards in 
the allotted time, are frequently able to 
continue by virtue of their previous flying 


experience. Prior to the use of CPT, the 
Navy gave 10 hours “elimination” train- 
ing to all students to determine the fit- 
ness for taking the regular course. This 
was an expensive luxury which had to be 
given up at the outbreak of war. CPT is 
now giving this training and carrying 
it further by providing solo time in ad- 
dition to the dual time given in the “elim- 
ination” course. 

Perhaps the most important factor is 
that the additional students who would 
wash out if it were not for the CPT pro- 
gram are attained without extra work 
by the Navy. 

Because all the Civilian Pilot Training 
is done in lightplanes of the Cub type, 
with 65 h.p. engines, there was consid- 
erable doubt in the minds of many in 
Naval aviation whether it was worth- 
while to bother with such training in view 
of the fact that the Navy’s primary train- 
ers are much heavier, military-type 
planes with 250 h.p. engines. While we 
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Having completed their CPT primary flight training, many 
thousands of students have successfully passed Navy test. 


do not contend that, hour-for-hour, CPT 
training is equal to Navy training, the 
foregoing facts show rather conclusively 
that it is of definite value. 

This roseate picture was not achieved 
under the old CPT methods, but its at- 
tainment does testify to the degree to 
which CPT co-operated with the Navy in 
reforming its training procedures. 

Many critics of the Navy have com- 
plained that we are too fussy about 
everything, that we are slaves to per- 
fection and all that sort of thing. But 
when we sought to have CPT raise its 
training standards and standardize its 
methods, it was because we know that 
Naval aviators must be precision flyers 
and they must all be trained to do things 
in the same way. Their targets are usu- 
ally much smaller than those of land 
flyers, their bases are usually the rectan- 
gular decks of carriers—pitifully tiny 
spots to find in the Pacific Ocean. Land- 
ing on them, the Naval aviator measures 
in feet, sometimes inches, but never in 
acres! 

It frequently happens that many of a 
carrier’s pilots and planes are transferred 
to another carrier. In such cases, the 
pilots must be able to fit immediately into 
the organization of their new ships. 
That’s why all Naval flyers must have the 
same sort of training and why we 
stressed so much the importance of CPT 
standardizing its training methods. 

To assist the CPT in this matter of 
standardization, the Navy took two steps. 
With the aid of the Civil Aeronautics 
Administration-National Research Coun- 
cil committee on selection and training 
of pilots, we developed a series of “ma- 
neuver sheets” detailing in separate 
“lessons” the various steps of flight in- 
struction in the Navy primary syllabus. 
Thousands of these leaflets were distrib- 
uted to the CPT schools and the instruc- 
tors directed to let the students have each 
“lesson” the night before they are to 
uneuvers. This not only 
familiarizes the students with the mate- 
rial in advance of going into the air, but 

(Continued on page 132) 





practice the m 


Evelyn Kilgore, CPT flight instructor, and four of her former 
students whose CAA training helped win their Navy wings. 


Comprehensive chart shows flow of students through CPT to service with Army or Navy. 








CAA-CPT PILOT TRAINING FOR ARMY AND NAVY AIR FORCES 





You _ | LIAISON 


iz "| 
| ELEMENTARY 2 Weeks 


240 hours ground 








10 weeks 
“280 hours ground 


Sey 55-65 hours flight 
gi = WT vays “sudsistence 
eee 


Called to active duty Fleld 
Artillery schoo! $75 « sonth 
during training. Appointed 
Staff Sergeant, $144 « aonth 











35-45 hours flight 
CPT pays subsistence 
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Called to active duty at Air Forces glider 
school for special training, $76 « sonth 
during training. Appointed Steff Sergeant 
$144 @ month. 

















| SECONDARY 8 Weeks (16 Total) 
\ 240 hours ground 
en ne 
CROSS-COUNTRY | 


& Weeks (24 Total) | 


Called to active duty for combat Havy 
training. Commissioned as Ensign, $216 
a month, $291 with flying pay. 








108 hours ground 
45-50 hours flight 
CPT pays subsistence 




















FLIGHT OFFICER 


& Weeks (32 Total) 


| FLIGHT INSTRUMENT 
8 Weeks (32 Total) 
k oe 108 hrs ground 


50 hrs flight 
——' 20-25 hrs Link trainer 325 hours ground 
| = CPT pays subsistence | 20-30 hours Link trainer 
| j CPT pays subsistence 





| AIRLINES SCHOOL 


Wulti-engined transitional 








A 
__t 
[INSTRUCTOR 


| Job as co-pilot on aire 
8 Weeks (40 Total) lines doing ferrying work 




















and Flight instrument train- 
~ Ing. $150 @ month during 
training. Jod as co-pilot. 











7 i 72 hours ground a aa $200 
iC Be cos eabiclance 
| PROCEDURE 
m % (Arey) 
Outer further training by Army or Navy, assigned 6. Cheeeenne eaaubihe 


as civilian instructor for Army, or as Service 
Pilot with rank of Flight Officer or 2nd Lieu- 
tenant, varied duties; or to Navy as instructor 
with commission. 


(a) If between 18th and 27th birthdays, must have 


been rejected for combat pilot on mental or 
physical examination—or 


(b) Must have reached 27th bet not 37th birthday 


2. Make application CPT coordinator, any CPT train- 





Wavy also accepts experienced pilots as instructor 
trainees, (Minimum experience, CPT elementary course 
graduate, or equivalent.) Given probationary com- 
mission, Ensign, $216, or Lieutenant (jg), $247 a month 
during training. After specialized Navy training at 
Pensacola, assigned to active duty as instructor, etc. 


——EEE 











Women with 200 hours flying time eligible for special 
CPT cross-country and flight instrument course, 100 
hours. $150 a month during training. Assigned to 
active duty with Women's Auxiliary Forces, Air Trans- 
port Command, $250 a month, on civil service status. 











ing center 
3. Pass C.A.A, Mental examination 
4%. Pass Commercial CPT physical examination 
5. Secure coordinator's certification 
6. Secure CPT approval on Form 1035 
7. Obtain clearance local draft board on Form DSS 


190 
8. Enlist in Army Air Corps Reserve 
Need-!. Birth certificate 


2. Two Copies Medical Exam Form 165 
3. Three letters recommendation 

4, Two copies Form 1035 

5. One copy Form 190 


(Navy) 


1. Apply Naval Aviation Cadet Selection Board, 


Join Wavy as Aviation Cadet, Class ¥-5. 


Or, 


apoly for probationary commission, if 


qualified. 
Assigned to CPT Training Center. 


(Pregcrea October 10, 1942. Subject to change. ] 




















Striking telling blows against the enemy 


on land and sea, Allied air power wrests 





the initiative from German and Jap alike. 








Dragged from bombed hangar on Guadalcanal, this blazing Grumman "Wildcat" was quickly Capt. Richard E, Ryan (right) AAF, hit 
doused with dirt and chemicals and shortly returned to the air to fight off Japanese. Nezi tank with prop but landed safely. 





Crew members and pilots aboard the carrier "Yorktown" cautiously One of the AAF's Douglas A-20C's in action during the daylight 


navigate the sloping deck of the sinking flat-top, Midway victim. raid over the dock target area of Le Havre, Axis-French port. 
i Api es Navy PBY-5A amphibians on improvised field 


res A A if 
os in Alaska. Note makeshift dirt revetments. 








Bombs, just released from bomb bay of a "Flying Fortress," are 
hurtling directly toward U-boat base and shelters at Lorient. 


"Blind" hit destroyed this Douglas "Dauntless" hidden in grove 
on Guadalcanal Island. Marines downed 23 of 25 Jap attackers. 


Pilot of Fairey "Fulmar" closely watches signals of British 
carrier's batman" as latter guides him in to safe landing. 


RAF bullets spatter tail of Junkers Ju-52 downed in desert. 
Note Nazi crew member lying face down beneath blazing wing. 


Rare photo of damage done by incendiaries shows fires already 
blazing and new ones started by one "stick" dropped on Milan. 


Apparently fired by free gun from Jap bomber, bullets tore 
into instrument panel of Navy plane but missed its pilot. 


In rescue similar to Rickenbacker's, three U. S. airmen are 


picked up by patrol boat after plane was downed in Pacific. 
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IN THE 










Armorer loads bullet belts into wing guns of a Curtiss P-40F in 
the Libyan desert. Rolls-Royce engine powers the “Warhawk.” 


of another, enroute to bomb Rommel's army. Coastal Command "Hudson." 








Russian MIG-3 fighter prepares to take off from hidden 
airport in battle zone. Plane is standard single-seater. 





After the Allies had bombed the Nazi airport at Dabba, Egypt, 
enemy abandoned this supply of Messerschmitt Me-109 fuselages. 





AIR 


Consolidated B-24's, as seen by bombardier Nazi shell tore this hole in wing of RAF 


(It flew home!) 





Continued 





American paratroops have amazed British by low altitudes at 
which they jump. Here their planes seem barely over tree tops. 





Pilot stencils third "notch" on plane to mark 
another Jap ship he has knocked down. 











Reconnaissance photographs taken by RAF at Focke-Wulf aircraft 


plant near Bremen show (upper) |0-acre area of buildings before 


raid and (lower) a third of the buildings destroyed by bombing. 


Marine taxies his Grumman "Wildcat" across Guadalcanal airport, vastly improved since its capture from Japs. 
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shifted the spotlight from mechanized 

warfare to the problem of transporta- 
tion. The life line of the United Nations 
is their supply line. We are embarked 
upon a great war of transportation, span- 
ning six continents and seven seas. Not 
tanks and bombers alone, but an air 
freight armada is needed to turn the tide 
of war. 

This great revolution in transportation 
by air, which already is with us and no 
longer is a matter of prophecy (except as 
to detail), is going to shrink the world to 
almost three per cent of its present size. 

Travel lanes of the future will follow 
the great circle routes. Distances be- 
tween America and Asia and Europe will 
be cut in two. The Arctic will be littered 
by the refuse from the liners’ galleys. 
Centers of commerce will be seeded in 
territorial Alaska. 

The day is not far off when the average 
man will step into a passenger airliner (or 
one of its glider trailers) to holiday in 
the southern Pacific or the northern 
reaches of the world. Devices will be 
perfected which will insure safety to a 
point where it is greater than any other 
mode of transportation. 

Traveling in a glider passenger trailer, 
the traveler will not be subjected to the 
vibrations of the airplane engine, but can 
travel comfortably and silently to his des- 
tination. Air fields will be prepared 
strictly for glider use. Loaded gliders 
will be landed by the pilots, emptied and 
reloaded, and will take off on the towing 
lines of transports which pick up their 
loads without stopping, from fields too 
small for transport landing. 

As freight carriers, airplanes will take 
the high class freight and express, and all 
mail will go by air even for short dis- 
tances. Railroads will adjust themselves 
to new conditions, hauling heavier freight 
such as coal, ore, grain, sand and gravel. 
Trucks will be used only on short hauling. 
Many passenger automobiles will suffer 
the fate of old Dobbin. Individual travel- 
ing will take to the air. Helicopters so 
simple that a 12-year-old can learn to fly 
them safely will swarm in thousands over 
our land. Our major highways will have 
landing strips at intersections so that 
planes can land at almost any point in the 
country. Transportation as conceived and 
carried out by this automobile age will be 
a thing for the historians and archaeolo- 
gists. 

Does this seem fantastic? 

In 1929, (in a speech before the U. S 
Chamber of Commerce at a time when ] 
was president of the Lockheed Company 
and actively interested in a number of 
other aviation companies) I envisioned 
the day when we would see great air 
transports carrying freight cross country 
and ocean. 

Two years previously, I had first intro- 
duced gliders to this country. When the 
Evans Glider Clubs of America were 
formed, Germany already had 100 local 
glider clubs and 200,000 student flyers. 
The first glider club in the United States 
was at the University of Michigan and 
was composed of eight young Detroiters 

(Continued on page 124) 


Tei United States’ entry into the war 





Air map shows how the world's surface barriers, land and water, are cancelled by plane. 





‘AIRMADA’ 








other 


Colonel Evans, Detroit industrialist and president of 
the Evans Products Company, with plants in Oregon and 
British Columbia, long has been a proponent of air car- 
He is an authority on loading problems and has had 
a distinguished career in aviation, having headed, among 

i L » Ryan, and Detroit Aircraft. 
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An industrialist with an extensive aviation 
background looks ahead to the day of univer- 
sal acceptance of flying for every purpose. 
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Khe WAR is forcing great changes in the lives of 
People all over the earth. Some are temporary; ochers 
will remain 

The greatest permanent change will result from the 
increasing use of air as a realm for trans portation. Therefore 
unnumbered mullions of persoas are re-studying geography 

Bur there ts oo map of the invisible air 

ee ¢ 

The land and sea miles chat separate places remain the same. 


But airplanes cancel the surface barriers and change the 








vo phase of our lives will be immune 
fects of this new propinquity 
ee 


The air map above shows nothing but the ames and loca- 


tons of places. As our guide we use a polar proyectuoa map. 

Next, we remove all surface “pictures” of lands and waters, 
in order to emphasize the essence of what aviation means 
Air 1s n0¢ divided unto many different parts as are cont 
cats and oceans. Air is one unit, boundaryless and universal 


Air 1s much larger than all waters and lands combined, and 
is available, alike to all inland and corstal places, every- 
where. Therejore we believe air is the dominant realm for 
transportation. We know that there will always be need 
for ships, trains and motor vehicles, but we belicve that the 
relative value and effectiveness of all surface methods 
will be determined according to how well we wse what 
oaly air transportation makes possible 

Fortunately for our nation’s war effort, the United 
States has the world’s greatest system of Airlines. As one 
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by Col, EDWARD S. EVANS 








part of their war-work, they are operating numerous acw 
routes (0 many foreign lands. Another part is the maince 
fiance of an even better air Cransportation service 00 che 
home production front. Great as are these coatribuuions 
to date, in order co win, Aur Transportation musi shoulder 
much more of the war burden. 

eee 


Bur our air efforts must not relax with victory. Immediate 
development and expansion of America’s aviation 1s neces- 
sary also in order to provect our nation at the Peace 
Conference. Then, either we will be dominant in che air 
—or we will be dominated in the post-war, air-world. 
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Douglas "Bostons'' (above) repeatedly have been cited by British for outstanding performance. 


THE QUALITY OF 
U. S. AIRCRAFT 


by Maj. OLIVER STEWART 


Editor, ''Aeror.autics," London. 


A British expert upholds the operational efficiency 
of American planes and decries unfair comparisons. 


military aircraft designed and built in 

the United States rises and falls. It 
worries those whose primary aim is to 
see the air forces of the United States 
and Great Britain welded together into 
a powerful war machine. 

I propose to speak here as openly as I 
can about the position. The first thing I 
would say is that those who have been 
spending their time in condemning United 
States aircraft on the grounds that they 
are operationally inefficient are mistaken. 
And that applies to critics who have been 
doing this in the United States itself as 
well as in Britain. 

In the first place they do not get their 
facts right and in the second they employ 
the popular but undesirable expedient of 
leaving out matter which does not suit 
their case. I suppose the name of Maj. 
Alexander P. de Seversky stands out 
among the critics. And his remarks have, 
of course, delighted those in England who 


T= controversy about the quality of 


want to belittle American achievements. 

Major de Seversky is a man whose 
opinions deserve attention and none can 
doubt his sincerity. Speaking in America 
he has a better right to criticize Ameri- 
can aircraft than people speaking in 
Britain. But he does tend to exaggerate 
here and there and he does tend to for- 
get the good in his anxiety to emphasize 
the bad. 

In one article, for instance, he got in 
some shrewd thrusts at the excessive 
claims made for American aircraft in 
some advertisements. On this basis he 
wound himself up into a fury of adverse 
comment. But he altogether forgot to 
mention the good American aircraft. He 
did not refer to the Douglas Boston, for 
instance. He made no comment on the 
Lockheed Hudson which has as long and 
good an operational record as any air- 
craft in the world. He failed to give ade- 
quate credit to the North American Mus- 
tang—and no one can be louder in praise 


of this machine than the RAF pilots who 
fly it and fight with it. 

Let me try to put a balanced view of 
the relative operational merits of British 
and American aircraft. First I would say 
that the Vickers-Armstrong Spitfire is 
the supreme fighter. No American fighter 
has yet appeared which can compete with 
it. It has the speed, the rate of climb, the 
powers of swift maneuver and the fire- 


power which set this famous British 
fighter in a class by itself. 
The Curtiss Kittyhawk is the best 


American fighter that has so far been in 
service sufficiently long to enable a clear 
picture to be drawn of its fighting quali- 
ties. But it is much inferior to the Spit- 
fire. Experience with the Lockheed 
Lightning and the Republic Thunderbolt 
is not yet adequate to enable a judgment 
to be formed upon them. 

As for the heavy bombers, the Flying 
Fortress has come in for more adverse 
criticism than most other types, but it 
has done useful work and the U. S. Army 
Air Force in England has made a num- 
ber of successful sorties with this ma- 
chine. The powerful armament with the 
50 caliber machine gun has been a suc- 
cess. The ball turret under the fuselage 
has been criticised for its lack of com- 
fort, but it has certain special advan- 
tages for bringing effective fire to bear 
upon fighters attempting to attack from 
below and most air crews are ready to 
sacrifice comfort if by so doing they in- 
crease the defensive powers of their air- 
craft. 

British bombers ought not to be com- 
pared directly either with the B-17 or 
with what the RAF calls the Consoli- 
dated Liberator. The two conceptions are 
different. The American aircraft cannot 
carry the bomb loads of the British ma- 

(Continued on page 134) 
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RUSSIA’ 
FIGHTER COMMAND 


by Maj. Gen. 
MIKHAIL M. GROMOV 


Born in 1899, General Gromov has been identified 

with the development of aviation in Russia since has done much toward destroying the 
early boyhood. At 19 years of age, he was a pilot 

Instructor and subsequently made many distance and , 3 , 

speed flights throughout Europe. In 1937, with two : 
companions, he flew non-stop to San Jacinto, Calif., Luftwaffe S air supremacy in Russia. 
a distance of 6,302 miles. In the current war, he 

has distinguished himself both as pilot and leader. 





Jhe work of the fighter command in 
voiding the threat of Nazi bombers 








By cable from Moscow Popular with these Soviet fighter pilots is the Curtiss “Kittyhawk” in background. 

N modern warfare, a fighter command 
| is faced with the serious problem of 

gaining air supremacy. This indicates 
that fighters must not only insure suc- 
cessful operations of attack planes and 
bombers, but also must prevent the 
enemy air forces from appearing on the 


ho battlefield and attacking rear areas. It 
is the generally accepted axiom that one 

of cannot be equally strong everywhere. In 
ish every operation, the direction of the main 
ay | blow is chosen and maximum forces are 
is concentrated for an offensive in one defi- 

ter nite sector of front. The fighter command 
ith is charged with gaining air superiority 
the first of all in the direction of the main 


re- blow. 


ish Enemy offensive operations then meet 
with effective counteraction of the Soviet 
est air force. On the contrary, in those sec- 
in tors where the Red army assumes the 
ear offensive, Soviet fighters must gain air 
ali- mastery to insure normal functioning of 
aut - the army. They prevent German bomb- 
eed ers from appearing over the battlefield, 
olt protect supply trains, and attack enemy 
ent reserves on the march, when such attacks 
é | are liable be most effective. 
png However, the superiority of fighter 
brse aviation in number and quality is alone 
t it insufficient for gaining air supremacy. 
Fmy Good organization and a smoothly func- 
1m- 


tioning system of communications is in- 
ma- | 
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Although now a second-line fighter, the 
Mosca" has been effective against Nazis. 
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dispensable for neutralizing an enemy 
air force and becoming the sole master of 
the air. 

What demands then are placed before 
the fighter command during the organiza- 
tion and preparation of operations lead- 
ing to air supremacy? In order to insure 
the immediate appearance of fighters over 
the battlefield, “springboard landing 
fields” located 10 to 15 kilometers behind 
the front lines are widely used. A cer- 
tain proportion of fighters is alloted for 
direct co-ordination with attack planes 
and bombers, for guarding of air bases 
and for the gradual accumulation of 
force during an air battle. In aerial fight- 
ing, this group of fighters plays the same 
role as reserves in ground battles. Fight- 
ers apportioned for this task should base 
40 to 60 kilometers behind the front lines. 

On “springboard landing fields” pilots 
on duty stay in their cockpits awaiting 
the take-off signal. The wireless operator 
receives the message, hands it over to the 
officer on duty, who immediately fires a 
Very pistol. The Very signal code indi- 
cates the area in which the fighters should 
patrol. Additional information concern- 
ing the altitude at which enemy planes 
are flying, their number, etc., is transmit- 
ted by wireless, without which neither 
good operations or good communications 
are possible. As soon as the planes on 
duty take off the second shift takes their 
places while the third shift prepares for 
action. The fighters are called out by 
the aircraft warning service, whose ob- 
servation posts are situated on the bat- 
tle fields in the direction of the main blow, 
and on the approaches to important ob- 
jectives. In addition, one or two pairs of 
fighters patrol in the air. They are use- 
ful both in defense and offense. How- 
ever near the frontline observation post 
enemy aircraft may be, it may be that 
fighters patrolling over enemy territory 
40 or more kilometers from the front will 
give the signal of bombers approaching 
earlier than the observation post itself. 

At the moment of an infantry and tank 
attack, launched with artillery support, it 
is important to prevent enemy bombers 
from appearing over the battlefield. A 
well organized warning service imme- 
diately informs the “springboard landing 
fields” by wireless of the enemy bomb- 
ers’ approach and calls out fighters to re- 
pulse the attack. 

Being in the air it’s considerably more 
difficult to spot the enemy than on the 
ground. In the heat of battle the fighter 
leader may not always be able to judge 
the situation and enemy strength cor- 
rectly. 

In order to make the direction of fighting 
easier,a special wireless station-is mounted 
five to eight kilometers behind the front 
line where an experienced officer helps 
fighters with his directions. He gives in- 
formation of enemy fighters’ position, the 
approach of danger and points out altitude 
and course of flight. This auxiliary com- 
mand post, connected by wireless with 
planes in the air, with aircraft warning 
service posts, with airdromes and with 
ground troops helps the leader in the 
air direct the fighting. At the right mo- 
ment he also orders fresh forces into the 
(Continued on page 146) 


Frame Those Wings, Sister! 


Service wings are not “frat” pins and there’s a stiff 


penalty for wearing them. But the ladies do anyway. 


UNNY thing, how breaking the law gets 

to be a habit with eminently respect- 
able people. They even take a pride in 
it—flaunt the violation, with considerable 
zest and verve; as a badge of honor, so 
to speak. 

It’s this matter of insignia—and who has 
a right to wear such an emblem, for in- 
stance, as the wings of an ;Army Air 
Forces pilot, or the crossed signal flags 





Especially popular are the pilot's wings. 


emblem of the Army’s Signal Corps. 

Astonishing, it is, how many thousands 
of people, most of them women—wives, 
sweethearts, mothers, sisters—go serenely 
about their daily tasks and pursuits mak- 
ing a display of their liability to a $300 
fine and six months in jail. 

Because, by law and Army regulations, 
the uniform, the insignia of rank, the 
badge denoting branch of service or any 
other integral part of the uniform may 
be worn only by the officers or enlisted 
men for whom it is prescribed. 

It’s very natural, of course. Jimmy 
Johnson’s been dating Sue Smith next 
door now and then, and she’s proud when 
Jimmy passes his physical exam and is 
accepted as an aviation cadet by the AAF, 
and Jimmy’s chest sticks out a little 
farther because Sue’s proud. Then he 
gets orders to report for training and 
there’s a final date for a movie, a soda 
at the drugstore on the way home, a ling- 
ering and awkward leave-taking at Sue’s 
front door, and a goodbye kiss. Jimmy 
walks through his own front door in a 
daze, because that goodbye kiss has made 
19-year-old Jimmy realize all of a sudden 
how much more important Sue is than 
all the rest of the girls in town put to- 
gether. 

So, at flying school, he writes. Sue’s 
reply leaves no doubt about how she feels 


Many girls prefer Army Air Forces lapel pin. 





and, when at last Jimmy gets his wings, 
what’s more natural than that he should 
buy an extra pair of wings and send 
home to her, so Sue can share his pride 
and show the neighbors? 

Why, nothing’s more natural, of course, 
unless it’s his simultaneous purchase of 
an extras crossed wings-and-prop, the 
lapel badge of the Army Air Forces offi- 
cer, which he sends along for Mother. 

Of course, Sue and Mother, with ex- 
cited, fumbling fingers, get the badges 
pinned to their dresses as soon as the 
packages are opened. Right there, in the 
houses next to each other back home, 
Uncle Sam could play hob with the feel- 
ings and sensibilities of several people, 
collect 600 bucks and clap two prideful 
women into jail if he wanted to get nasty. 

That’s the law, as set forth in the regu- 
lations—Army Regulations No. 600-40, 
Section II, Paragraph 23, to be specific: 

“It shall be unlawful for any person 
not an officer or enlisted man of the 
United States Army, Navy or Marine 
Corps, to wear the duly prescribed uni- 
form of the United States Army, Navy, or 
Marine Corps, or any distinctive part of 
such uniform... .” The penalty? Read 
on: 

“Any person who offends against the 





"U.S." collar initials also come under ban. 


provisions of this section shall, on con- 
viction, be punished by fine not exceeding 
$300, or by imprisonment not exceeding 
six months, or by both such fine and im- 
prisonment.”’ 

Harsh words, those, but they haven't 
stopped the custom—and are not likely 
to stop it, although there is a story around 
the War Department in Washington about 
the girl who arrived at the entrance wear- 
ing a camel’s hair coat of military cut, 
with the gold leaves of an Army major 
pinned on her shoulders. She kept the 
coat, but the gold leaves came off, pronto. 

Be that as it may, the wearing of Army 
insignia by “unauthorized personnel” 
probably will continue to flourish, despite 
its illegality, as long as it’s restricted to 
the sentimental token variety. Even 
those sticklers for propriety and legal 
nicety, the officers of the Judge Advocate 
General’s Department, give it hardly more 
than a tut-tut. A casual inquiry ad- 
dressed to one of them brought the reply 
that “Well, technically it’s unlawful, but 
—er—my wife and daughter both do it!” 

END 








te 








Sy 
ld 
id 
le 


e, 
of 
ne 
Ree 


es 
he 
he 
1e, 


ng 


5 
ng 


n’t 





HE Americans and the British are not 
Jasmine the Germans and Italians in 

North Africa. The Allies and the Axis 
are both fighting against a common 
enemy—the desert. 

There is little doubt that both bellig- 
erents would rather fight in some other 
part of the world—any other part—to get 
away from North Africa. This particular 
part of the world appears to be signed by 
nature to make fighting difficult. If the 
rest of the world were the same, there 
probably would never be any war at all. 

It has been said that the North African 
war is “a tactician’s paradise, but a quar- 
termaster’s hell.” And the brunt of this 
falls on the aircraft maintenance men. 

Sand is the main cause of the trouble, 
sand so fine that it gets into everything— 
food, water, fuel, clothes, engines, instru- 
ments, and especially moving parts—and 
there is no getting away from it. 

The damage and discomfort created by 
sandstorms is legendary. The U. S. Army 
Air Forces and the RAF do not need to 
wait for sandstorms to have infinitely 
small pieces of sandy abrasive swirled 
into air intakes, pistons and pumps. 
Every time an airplane takes off it creates 
its own sandstorm behind its propeller. 
Every minute an airplane is in the air 
it is reaming out its own cylinder walls, 
ruining valves and, in fact, tearing down 
every moving part just as effectively as 
if a saboteur had sprinkled emery dust 
liberally throughout the engine. 

As a result, many moving parts that 
are good for 500 hours of flying in Amer- 
ica will last only about 50 hours in North 
Africa. The dust cloud is found at alti- 
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AIRCRAFT 
AINTENANCE 


IN THE 


DESERT 


by Lieut. Col ROBERT TOLAND 


Overseas Division, Air Service Command, Army Air Forces 


tudes as high as 10,000 feet, and every 
cubic yard of air taken in through the 
intake includes its quota of this micro- 
scopically fine sand. 

One way to alleviate this difficulty, at 
least in part, is to install air filters which 
reduce the amount of sand intake. Un- 
fortunately, in some instances they cut 
down the performance as well, so that 
filters that do reduce performance are not 
welcomed by the pilots, who rightly feel 
that they are entitled to every possible 
advantage of speed and climbing ability. 
A compromise has been worked out on 
some types of airplanes whereby the pilot 
cuts out the filter when combat is immi- 
nent, but this is far from an ideal solu- 
tion to the sand and dust problem. 

Another one of our maintenance head- 


aches is the result of the Nazi tactic of 
strafing airports during bad sandstorms. 
Protected by the lack of visibility, enemy 
fighters or dive bombers can swoop down 
and raise hob before intercepters can be 
warmed up and flown into the air to meet 
them. For this reason aircraft are habitu- 
ally held in readiness with engines idling 
on the field during a sandstorm. What 
this means in terms of worn-out moving 
parts is not difficult to imagine. 

Sand is not, however, the only villain 
in North Africa. Wind, extremes of tem- 
perature, insects, sudden storms, lack of 
water, enormous distances, and diseases 
must be included, too. Heat of 105° to 
117° F. (in the shade—if any—and far 
more in the sun) is not only extremely 

(Continued on page 104) 


The North African area is "a tactician’s paradise but a quarter- 


master's hell." Maintenance men wage endless war against sand. 


Published by special arrangement with the Society of Automotive Engineers. 
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Sandstorm created by take-off of 
Curtiss P-40E in desert. Sand is 
proving a deadly foe of Axis and 
Allies alike. !+ has reduced the 
life of engine parts 90 per cent. 
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Those Fighting Poles 


by DWIGHT V. SWAIN 


General Sikorski (center) watched as 
Polish pilot brought this damaged 
bomber down in skillful belly landing. 
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Jhe Nazis destroyed Poland's planes and air- 
ports, but not her airmen. Polish pilots wage “Tonnes destroyed” in the Luft- 


‘ — wafte’s September, 1939, blitz, the 
bitter, relentless warfare from British bases. cick. a Gees teker San tee, 


phoenix-like, from its own bitter, gallant a 
ashes. From British bases its fighter pi- ir 
This emblem of the Polish Air Force was embroidered in Poland, smuggled to England. lots have blasted more than 500 German le 
planes out of the skies. Three thousand 
Polish-manned bombers have spread red | n 
ruin across Axis Europe. And day by | P 
day their toll climbs higher as Allied air 
operations over the Continent increase. 0" 

For the Nazis bragged too soon. They m 
saw the Poles’ air force only in terms ai 
of a woefully small group of planes; laid | fc 
plans accordingly. 

Thirty-five hundred first-line German Sz 
aircraft were launched against Poland’s of 
346 fighters the first day of the war. Ten li 
to one! With devastating accuracy and | N 
the vital advantage of complete surprise, | P 
the Luftwaffe sent wave after wave of | th 
bombers over every Polish airfield. All la 
but a handful of the Poles’ machines were hi 
destroyed on the ground. th 

That pitiful, gallant handful took up F 
the gage of battle. Heedless of the almost th 
certain death that faced them, Poland’s 
airmen went aloft to face the enemy. pi 
Odds of 15 and 20 to one against them at 
became common. Yet on they fought. All se 
told, they destroyed between 700 and 800 cl 
Nazi aircraft, damaging an equal num- ea 
ber more. bi 








Wounded flyer is decorated by General Sikorski. Bravery of Polish pilots has become an RAF legend. 


A Polish airport after the Nazi blitz in September, 1939. All but a few of Poland's 


, ; 346 fighter pl destroyed i | F i ; 
Pe a ee ee ighter planes were destroyed in one day by onslaught of 3,500 German aircraft 


notwithstanding, they soon would be un- 
able even to take to the air. Their com- 
manders ordered what few planes were 
left to flee to France and England. 

That was when Nazidom gloated in 
news stories and radio broadcasts that the 
Polish Air Force was “totally destroyed.” 

But there was one factor Germany had 
overlooked: an air force is made up of 
men, as well as machines; and Polish 
airmen still lived. They were grounded 
for lack of ships, yes; but they lived. 

This, then, is their story—the incredible 
saga of Poland’s avenging eagles. Many 
of them, even today, dare not allow pub- 
lication of their real names, for fear of 
Nazi reprisals against loved ones still in 
Poland. All have one thing in common: 
they saw Germany overrun their home- 
land—and within their hearts flamed a 
hatred. What if their planes were gone, 
their country swallowed up? Britain and 
France were not yet vanquished! There 
they could fight again. ... 

Kaszysz was a Warsaw pursuit wing 
pilot. Trapped by Messerschmitts as he 
attacked a German bomber, his ship was 
set afire. He bailed out. A Nazi ma- 
chine-gunned him as he parachuted to 
earth; left him for dead. He suffered 87 
bullet wounds, plus severe burns. 

(Continued on page 82) 
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Future civilian Army workers study operation of gravity fuel system. 
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Use of schematic model simplifies instruction. 


THE AIR FORCES’ 


by ALFRED TOOMBS 


Jhe nation’s greatest force of skilled aviation 
mechanics is enrolled in this vast “army within 
an Army." They truly labor to "Keep ‘em Flying.” 


streaking across America’s skies, rac- 

ing to the world’s far-flung battle 
fronts. Hundreds of thousands of Ameri- 
can fighting men, flyers and ground 
crews are moving toward the theaters of 
war with these planes. But neither the 
planes nor the men could reach the bat- 
tles—nor long remain there—if it were 
not for the work which is being done by 
another vast, unsung army within the 
Air Forces. 

This is a civilian army—which 
without uniforms, without glory and 
without fanfare. The civilian soldiers of 
this army are toiling day in and day out 
at work which is not easy—but which is 
essential. They are the civilian employees 
of the Air Forces—the people who truly 
keep ’em flying. 

There were 220,000 civilian employees 
in the Air Forces as of October 1, 1942 
and there will be a vast increase in this 
number before the end of 1943. Most 


T stress of fighting planes are 


goes 


of these workers are employed at the 
Air Forces’ great depots and sub-depots, 
through which flows the materiel which 
keeps our planes in the air. 

The large Army Air Force Depots are 
supplemented by a system of sub-depots. 
At these places, in reality miniature de- 
pots, the work of repairing Air Force 
equipment and supplying new material 
is carried on. 

Of the many thousands of civilians in 
the Air Forces early this year, a large 
proportion of them were in the Air Serv- 
ice Command. This command is engaged 
in overhaul, repair and supply work. 
Most of this work is built around the 
Army’s system of depots and sub-depots. 


In the repair and overhaul of airplanes, 
there are three general steps which maj; 
be taken. In the first echelon are minor 
jobs such as fueling and oiling, loading 
guns and bombs, giving pre-flight and 
other preparatory check-ups—all tasks 
which can be performed by Army me- 
chanics at advanced field bases. The sec- 
ond echelon involves slightly more com- 
plicated repair work, such as the removal 
or replacement of unit assemblies, fabri- 
cation of parts, etc. This work may re- 
quire time and some immobile tools and 
is done at the sub-depots. ,; 

The third echelon is the work which 
is done at the great depots. This may be 
very extensive repairs, requiring shop 
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With little effort, but great teaching value, the cut-away fuselage can be put back together by civilian students. 


CIVILIAN SOLDIERS 


facilities. The depots are equipped to 
completely restore worn or damaged air- 
craft to service. The work of all these 
echelons had, until recently, been per- 
formed largely by soldiers. But with our 
entry in the war, the Army found that 
it needed those trained, physically fit men 
on the fighting fronts. 

So the civilian army of workers was 
enlisted to take over most of the work 
at the depots and sub-depots—freeing 
soldiers for active service. From a few 
thousand workers scattered throughout 
the country a year ago, the Air Forces’ 
civilian group has grown to be the coun- 
try’s greatest force of skilled aviation 
mechanics. Extensive use is made of 
women workers. 

It was not possible to pick such an or- 
ganization out of thin air. When war 
production began on a grand scale months 
ago, most of the trained aviation workers 
were hired by private industry. As Army 
and Navy strength increased, others were 





Army system is to create "specialists" in each of 15 phases of aircraft repair. 
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When the 


called into the armed services. 
Air Forces began to seek the thousands 
of workers needed for its program, offi- 
cials found that the skilled men just were 
not to be had. It became apparent that 
the War Department therefore would 
have to institute its own vast civilian 
training program. 

The Army hired as many skilled and 
semi-skilled workers as could be found 
and set about increasing their skill. It 
took, in addition, workers who had no 
knowledge of mechanics or other jobs in 
the field they were entering. For the 
skilled and semi-skilled workers, the Air 
Forces established what is known as post- 
assignment training, and for the novices, 
pre-assignment training was instituted. 

All of the civilians now employed in 
the Air Forces are subjected to some 
measure of In-Service Training. As the 
civilian force increases, there is constant 
demand for foremen and leadmen—and 
these men must be drawn from the ranks. 
There is constant effort to up-grade 
workers, to fit them for more responsible 
jobs. In addition to those who are re- 
ceiving on-the-job training, there are 
more than 15,000 mechanic learners re- 
ceiving elementary training in more than 
50 vocational schools. 

Mechanic learners are employed at $90 
a month and attend training courses in 
vocational schools, financed by the U. S. 
Office of Education. At the end of a 
period of from three to six months, the 
learners are transferred to a depot or 
sub-depot as mechanic helpers. Their 
training continues and they attend sup- 
plementary classes. Some schools, such 
as the one in San Antonio, Tex., have 
several thousand students. In Harris- 
burg, Pa., a school has been established 
with an even greater capacity. Plans have 
been made for a similar establishment at 
Oakland, Calif. 

The speed with which workers must 
be trained has made it necessary for 
the Air Forces to break the mechanical 
occupations down into many classifica- 
tions. It would obviously take much 
longer to train a man to be a skilled all- 
around airplane mechanic than it would 
to teach him how to fix carburetors or 
propellers. The Air Service Command 
offers training in some 250 occupations. 
Aircraft mechanic has been divided into 
15 sub-occupations, for instance. In an 
Air Force Depot, there will be landing 
gear mechanics, hydraulic mechanics, 
disassembly mechanics, final assembly 
mechanics, alignment mechanics, tubing 
mechanics, etc. It is not possible to find 
many skilled engine mechanics and there 
is not time to train them. Therefore, this 
occupation has been divided by engines, 
further broken down by types of engines 
and these in turn by parts of the en- 
gines. So that when a repair must be 
made, the foreman will not assign an 
engine mechanic, but will find men who 
are experts on the nose section, or blower 
section or carburetor. If the trouble is 
in the carburetor, the work will be done 
by an injection carburetor mechanic or a 
suction carburetor mechanic, depending 
on the type used on the engine. 

The Air Forces have found it necessary 
(Continued on page 116) 











FROM HEADQUARTERS 





by Lieut. Col. HAROLD E. HARTNEY, Army of the U. S. (Inactive) 


S the bells peeled 
in London Nov- 
ember 15, to give 
vent to the joy in 
Great Britain over 
the defeat of Rom- 
mel’s army in Afri- 
ca, back here in 
Washington there 
was unbridled re- 
joicing too. 

Eddie Ricken- 
backer had been 
rescued! American 
boys took over northwestern Africa and 
our Navy and Army Air Forces knocked 
out a Japanese armada that Hirohito 
thought could overwhelm us in the Solo- 
mons. 

It was difficult to measure which of 
these great tidings uplifted our morale 
the most. Frankly, I believe “Rick’s” res- 
cue took first place. When I received 
word on Friday, the 13th, from a friend 
in the War Department that “Rick’s” pilot 
had been found, I called Mrs. Ricken- 
backer in New York. She had already 
heard the news; charming and wonderful 
person that she is, she was certain that 
Eddie, too, soon would be found. Next 
morning, General Arnold telephoned from 
here and was first to break the good news 
to her. 

Welcome back, Eddie old boy, we just 


can’t get on without you! 
~ ~ * 





Harold E. Hartney 


The many alphabetical civilian agencies, 
which seemed so unnecessary to some 
old die-hard militarists of horse and lim- 
ber days (and appeared so bureaucratic 
to many columnists) now come into their 
own. They prove to be worthwhile and 
it gradually dawns on a bewildered pub- 
lic what it is all about. 

WPB is looking after production 
problems. It has been an “expediter” to 
date (yes, possibly a poor one), but it 
now assumes control of material and acts 
as coordinator (with authority) of the 
production work on the home front. Re- 
cently the national commander of the 
American Legion, Roane Waring, was 
here and sounded the note for WPB: 
“The home front of America,” said War- 
ing, “cannot win this war, but it can lose 
the war for us if it does not make good 
in the supreme test that lies ahead.” 

OPA, which loomed so mean and tan- 
talizing on the horizon last spring, when 
it warned us that we would be rationed 
on razor blades, etc. (and people laughed 
in the movies when told to drive at 35 
m.p.h.) now takes hold and regimentates 
the home folk so that all of us will work 
where best suited and best qualified. Ra- 
tioning now dawns upon us, not as a 
pincer to hurt, but as a firm hand to 
see that we all get a fair share of what 
there is. Leon Henderson becomes our 
friend, one who is looking out for equal 
allowances and equal distribution for all 





DTS (Mr. Eastman) sorts out the 
trucks, freight cars and busses with the 
same motive. 

BEW no longer appears as a bothersome 
cog in the side of our military machine 
—it is now recognized as running inter- 
ference against the troubles which set us 
back in the last war. 

Economic Stabilization (former Justice 
Byrnes is director) goes to work to pare 
down big salaries, inflated dividends from 
huge profits on war contracts, and gen- 
erally make for efficiency to alleviate the 
minds of soldiers and others who envied 
the margins allowed in overhead in 
“cost-plus-fixed-fee” contracts. Congress 
pinches off the last ray of hope of the 
wary but would-be profiteer by author- 
izing unheard of income tax levies. Ex- 
justice Byrnes now makes it mandatory 
that a man earn not more than $67,000 
in any one year and keep not more than 
$25,000 for himself. 

Air Transport Command (General 
George) daily flies air routes 12,000 miles 
long, and we all begin to visualize trips 
around the world by air. 

Gradually the picture of planned econ- 
omy in war-time and mobilization of the 
home front develops. 

It is no wonder the country has been 
bewildered. But a few weeks ago, Rankin 
Peck stated that Detroit was ready to give 
up gasoline voluntarily on Sundays while 
on the very same day Todd Stoops an- 
nounced the organization of the “Hoosier 
Committee of 50,000,” to fight for the 
postponement of gas rationing! 

But now we realize that democracy 
can really fight in a modern war where 
civilians as well as armed forces are all 
subject to attack, for the ocean of the 
air knows no boundaries and military 
bases are attacked from over the top 
instead of around the flanks as before. 

Aviation, meantime, gradually but 
surely, step by step, comes into its own. 
On the fighting fronts it “comes across” 
with all that its crusaders claimed for it 
and more; for transportation, the elimina- 
tion of misunderstanding and closer in- 
tercourse all over the globe, it becomes 
a new hope. If only we have another 
chance, another opportunity to work out 
a Versailles treaty, aviation will now 
make it and the “association of nations” 
acceptable to the United States and work- 
ably feasible. “This present world strug- 
gle began,” as General Smutts recently 
put it, “in 1914.” This time it won’t be 
just an armistice but a termination of a 
war destined to make the world safe for 
democracy, as was the original intention 
of our fathers—the doughboys of the last 
war who fought and died with that hope. 

Morale has been sour both on the home 
front and in the armed forces. But all 
is changing. In the new year, the curve 
will rise so high that someone will com- 
pose another jaunty “Over There,” and 
(Continued on page 126) 
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PERTINENT Facts: The B-26A shown here is the model 
widely used by the U.S. Army Air Forces at the mo- 
ment. The modification now in production is the B-26B. 
which differs externally in that it has a newly designed 
tail gunner’s turret. Obviously, the later version incor- 
porates many other improvements which affect the per- 
formance. The two 1,850 h.p. air-cooled engines are 
twin row. According to British sources, the Martian’s 
top speed at 15,000 ft. is 326 m.p.h., range 2,400 miles 
at 193 m.p.h., service ceiling 34,500 ft. The British also 
report that the U.S. Navy is getting a number, having 
named them the Martin B2M-1. Wing span is 65 ft., 
length 58 ft. 2% in., height 20 ft. News dispatches 
from the South Pacific area state the B-26 now is armed 
with cannon. 


WHAT TO LOOK FoR: The fat cigar-shaped fuselage 
probably is the most outstanding characteristic The 
equally tapered wing sits almost in the center of the 
10ome fuselage, between tail and nose. The engines project 

all an unusual distance ahead of the wing; the nacelles 
t a can be seen clearly behind the trailing edge. Note how 
urve low the engines are slung. The landing gear is tri- 
om - cycle: the propellers are four-bladed. Elevator and sta- 
and FLYING, January, 1943. bilizer have marked dihedral. 
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BREWSTER “BUCCANEER” (SB2A) |. \ \ a7 


Scout Bomber 





PERTINENT Facts: Originally ordered by the British and 
Dutch, the Buccaneer now is being produced under that 
name for the U. S. Navy (which took over the Dutch 
contract), and as the Bermuda for the British. A con- 
ventional single-engined mid-wing monoplane, the Buc- 
caneer is powered with a 1,600 h.p. Wright Cyclone 
which gives it a top speed of more than 285 m.p.h. Ac- : 





s four .50 caliber 
o atop the engine 


cording to British sources, this ship 
machine guns in the wings and 
cowl, and two additional flexible guns in the rear cock- 
pit. Bomb load is reported to be t 500 Ib. or one 
1,000 lb. bomb. Wing span is 47 ft., length 39 ft. and 
height, 15 ft. 

















WHAT TO LOOK For: The wing is cantilever, with trail- 
ing edge taper and rounded tips It has marked di- 
hedral from the fuselage outward. The large propeller 
spinner is notable. The U. S. Navy version still retains 
the domed turret in the rear, though the British have 
discarded it. The landing gear retracts inward, fitting 
partially into the wing and fuselage 
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DE HAVILLAND “FLAMINGO” 


Transport 





PERTINENT Facts: Rather widely used by the RAF for 

transport and communications work, the Flamingo 

(technically the DH-95) is a twin-engined, high-wing 

monoplane airliner. Somewhat similar to the Douglas ( 
DC-5 in appearance, the Flamingo can carry from 12 to 

17 passengers and a crew of three. The engines are 

two 930 h.p. Bristol Perseus XVI's. Top speed is 239 ; 
m.p.h. at 6,500 ft., cruising speed at 10,000 ft. is 200. 

Range is 1,200 miles. Wing span is 70 ft., length 51 ft. 

10 in., height, 15 ft. 3 in. Gross weight is 17,600 Ibs. 


Wuat to Loox For: The cantilever wing has taper and 
rounded tips. Sitting high on the wide fuselage, it car- 
ries the two engines slightly below its center line. The 
twin-ruddered tail assembly follows the familiar Amer- 
ican practice. The landing gear retracts backwards 
into the engine nacelles, the wheels protruding slightly 
when fully retracted. 
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NAKAJIMA 94 (ARMY) 


Reconnaissance Bomber 
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PERTINENT Facts: One of the older types still used by 
the Japs, the Nakajima 94 is a convenient biplane of 
low performance. Top speed is 175 m.p.h. at 13,000 ft., 
cruising speed 150 and its range is 470 miles. Although 
this airplane is normally listed as having a 600 h.p. 
Nakajima Kotobuki air-cooled engine, it has been re- 
ported with a diesel engine. Wing span is 39 ft. 6 in., 
length 26 ft. 2 in. Gross weight is 5,720 lbs. Arma- 
ment consists of two 7.7 mm. machine guns, one fixed 
on the fuselage and firing forward, the other on a flexi- 
ble mount in the rear cockpit. Eight small bombs are 
carried on external racks. 


Wuat to Look For: The large upper wing of this bi- 
plane is somewhat elliptical in shape; the lower, shorter 
wing follows the same general lines. Both wings have 
marked dihedral. The two open cockpits are in tandem. 
The landing gear is fixed; the tail is supported by a 
skid instead of a wheel. The large NACA-type cowl is 
notable. 





JUNKERS Ju-87B 


Dive Bomber 
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PERTINENT Facts: This is the famed Stuka (the word 
actually is a German contraction of a word meaning 
“dive bomber,” and also is applied to the twin-engined 
Ju-88). The Ju-87 has been one of the most widely 


used aircraft in the Luftwaffe—and the most vulner- 
able. Though thousands have been shot down by the 
Allies, the Germans still are using them in some thea- 
ters. Powered with an 1,150 h.p. Junkers Jumo liquid- 
cooled engine, the Ju-87B has a maximum speed of 210 
m.p.h. at 16,000 ft. and a normal range of 370 miles. 
It is a two-place aircraft. Armament is two machine 
guns in the wings and one on a flexible mount in the 
rear cockpit. Maximum bomb load is 1,540 lbs. The 
range of this airplane has been increased to 875 miles 
by use of external fuel tanks. Wing span is 45 ft. 4 
in., length 35 ft. 6 in., height 12 ft. 9 in 





WHAT TO LooK FoR: Most notable are the hard, angular 
lines and the inverted gull wing. It has compound 
taper in the trailing edge, “floating” Junkers ailerons 
and fixed dive brakes on the underside. The deep radia- 
tor beneath the engine can be seen. The tail is ex- 
ternally braced and has square lines. The landing gear 
is fixed and has “pants” on the wheels. 











U. S. Army ordnance chiefs examine a 4,000-pound aerial bomb. The British have announced use of an 8,000-pounder. 


THE AERIAL BOMB 











Colonel Stribling, chief of the production 
engineering section, ammunition branch of 
the Ordnance Department, has been in 
service since August 9, 1917, when he re- 
ceived a commission as a second lieuten- 
ant in the coast artillery. In 1920, he was 
transferred to ordnance, receiving the 
He was promoted to 
major in 1935; to lieutenant colonel in 
1940, and achieved his present rank on 
December 24, 1941. 


rank of captain. 


Col. 








fied, with but little stretch of the imag- 

ination, as artillery. The difference 
between the projectile (that is, a bomb 
dropped by an airplane and a high ex- 
plosive shell thrown by a cannon), is 
mostly one of size. The airplane could be 
considered either as a gun which fires a 
projectile, or as a compound projectile 
fired from a gun in the form of an air 
base. In the latter case, gasoline is the 
propelling charge in place of the smoke- 
less powder used to fire projectiles from 
cannon. The range, however, is many 
hundreds of miles as compared to the 10 


Tie bombing airplane might be classi- 


or 20 mile limited range for artillery. 

The principal difference between aerial 
bombs and artillery shells originates from 
the two contrasting means to keep them 
from tumbling in their flight through the 
air. The artillery shell is rotated by rifling 
in the gun, while the bomb has tail fins. 
Both are provided with fuses by which 
the moment of explosion is controlled. 
Both are developed and produced by the 
Ordnance Department of the U. S. Army. 

When bombing was first conceived, the 
airplane was young and there were no 
antiaircraft guns. Therefore, flying low, 
all a bombardier had to do was to throw 


by 


S. R. STRIBLING 


Aviation ordnance has progressed far 
since World War | days, when a flyer 
tossed his bombs overboard by hand. 


bombs over the edge of the cockpit onto 
a close and defenseless target. This con- 
dition did not last long, and as antiair- 
craft artillery of progressively longer 
ranges was developed, bombers were 
driven higher and higher. This made ac- 
curate bombing increasingly difficult. 
Bombsights were developed and improved 
for bombing from high altitudes, others 
for bombing while diving on the target. 
There are two distinct types of bomb- 
ing, level flight and dive bombing. A 
whole science known as ballistics has 
been built on artillery fire: an entirely 
new science on bomb projection. We say 
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on the business end of 4,000-pound demolition bombs. 


Steel body being filled with TNT. The 
weight of the shell equals the charge. 


projection advisedly, because a bomb, re- 
leased during level flight, has the forward 
impetus of the plane and travels hori- 
zontally while it drops vertically. The 
horizontal travel is called the range and 
this distance varies with the height and 
speed of the plane, and design and weight 
of the bomb. The path actually travelled 
(trajectory) approximates a_ parabola. 
(The path in dive bombing is different.) 
However, the air speed of a plane may 
often vary from its ground speed. While 
a plane may be rated at 300 m.p.h. and 
actually reel off land miles at this rate 
on a still day, a head or tail wind de- 


creases or increases ground speed. Also, Double inspection insures against letting a “dud” pass in this line of 1,000-pounders. 
a cross wind will cause a drift and impart 

a sidewise movement to the forward Comparative sizes of aerial bombs. When a 2,000-pounder explodes its rate of detona- 
movement of the bomb. tion is 18,000 feet per second. This has the destructive power of a 7,000 m.p.h. wind. 





All this must be taken into considera- 
tion when releasing bombs on a known 
target. In addition, the bombardier must 
allow for lag due to time and the resist- 
ance of the air. Calculations are based on 
the fall of a body assuming a constant 
horizontal velocity during the time of 
flight and from these must be subtracted 
a decrement of horizontal travel due to 
air resistance. There are also other cor- 
rections too intricate to go into here. 
While a falling body is supposed to drop 
at a continuously accelerating speed of 
32 ft. per second, per second squared this 
is purely theoretical and never attained 
practically. Air resistance, skin drag, 
shape, etc., all widely affect the fall and 
actual measurements show “terminal 
velocities” of bombs ranging from ap- 
proximately 400 to 1,200 ft. per second, 
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the larger bomb reaching the higher ve- i § a 

—* 4000 LB. } 1100 LB. f 300 LB. 30 LB. 
While there are only two general types 

of aerial bombs in use today, high ex- 2000 LB 600 LB 100 LB 





plosive and chemical, there is no certainty 
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Demolition bombs being freighted to an ordnance loading plant. These are 500-pounders. 
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Size of craters caused by aerial bombs varies in direct proportion to bomb weight. 


that gas bombs will not be employed. 
The incendiary bomb has been used with 
considerable effectiveness. Bombs are 
suspended in specially designed racks 
which are integral with the plane and the 
bombs can be instantly released from 
these racks at the touch of a lever. Large 
bombs are suspended horizontally but the 
smaller ones are carried in either vertical 
or horizontal suspension. 

High explosive bombs are divided into 
two main classifications, demolition (or 
general purpose) and _ fragmentation. 
Both high explosive and fragmentation 
bombs contain a high explosive filler, 
either TNT or amatol. Fragmentation 
bombs, generally speaking, are relatively 
small with the wall sections specially de- 
signed for effective fragmentation. They 
are used primarily against personnel, ani- 
mal and motor transport, airplanes on the 
ground, etc. Stabilization in flight is se- 
cured by fins, but parachutes are used 
with some for retarded flight. Retarda- 
tion is necessary to give a low flying plane 
time to get away from the fragmentation 
danger zone and to obtain optimum 
distribution of fragments. The size of 
this type of bomb is restricted so that a 
large number can be carried by a single 
plane. By judicious distribution, a large 
target can be effectively swept by frag- 
ments. 

Demolition bombs range in weight from 
100 to 4,000 pounds. [The British recently 
announced that 8,000 pound bombs are 
being used by the RAF.—Ed.] They are 
of two general designs, cylindrical (mod- 
ern) and streamlined. The streamline 
design of demolition bomb was an earlier 
development and has been supplanted by 

(Continued on page 112) 


Comparative properties and effects of European and American high-explosive bombs. 




































































Depth of | Crater | Crater — Radius of. om, | ts 
| Prt ivation | dimensions in dimensions in destruction in | pear | pooner Danger 
Caliber | Weight Se ey (feet) | earth (feet) concrete (feet) earth (feet) paca ited peg reed tone 
alibe densit1 | bau: r vee 
Weight of bomb of bomb of bomb of bomt of rup- 0) rup- on 
(pounds) (inches) filling (lbs. /sq. | . | ‘ ture in vinden a 
(pounds)| ~ gy ee €-en- Sia Stee Hori- earth | co e 
’ a7 N atural forced — Depth Di an Depth zontal Depth (feet) | (feet) (feel) 
| cine concrete | 
| | | 
European Bombs 
2 a a d é e é e f f 2 g£ h 
ee | at | 43.7 | 1.4 | 27.4— 3.8 7 25.5 12.6 200 
7 57 2.78 13 2.4 | 27.4 3.4 3.8 0.9 11.0 23.7 25 2 
> 5'8 120 2.92 14.4 1.3 | 28.8 4.8 5.2 1.3 14.0 27.4 32.9 | 16.3 300 
MNS Os 5 patie 14.2 360 4.20 20.7 1.8 41.4 6.9 | 10.1 2.8 20.2 38.9 47.4 | 23.5 400 
1,100. . 16.6 600 5.00 24.6 2.1 49.2 8.3 13.4 3.8 23.9 46.5 56.2 27.8 600 
2'200. . 21.6 | 1,200 | 6.00 | 29:5 2:6 | 59.0 | 9.8 | 18.2 5.2 | 30.2 | 55.2 | 70.9 | 35.1 | 41,200 
UE os pinnae 25.6 2,200 7.80 38.0 | 3.3 76.0 12.7 26.4 7.7 41.8 72.8 86.7 42.9 2,400 
.000. . 25 2 | 
American Bombs 
b b bh b ( re b b e e Ef f g 2 
106 (120)* 7.90 | 67 | 2.13 | 05 | 09 20.0 5.0 | 3.2 0.7 5 22.0 | 27.0 13.4 200 
300 (285)*....... st #22 148 2.43 720 | 4.0 27.0 | 7.0 4.4 4 15.0 25.5 35.4 17.5 300 
ee 7 eee 16.5 349 2.90 ms) 43 37.0 10.0 6.7 18 20.0 32.4 46.9 23.2 400 
1,100 (1,130)*.........| 20.8 632 3.32 6.3 | 4:4 45.0 13.0 9.0 2.5 24.4 38.4 | 57.2 28.3 600 
2/000 (2/030)*... . 18.5 1,060 7.55 37.1 3.2 53.0 16.0 | 22.4 | 6.4 28.9 61.7 | 68.0 33.7 1,200 
a FromM. Bazant, ‘ The Use of Re-enforced Concrete for Fortifications and Air Raid Shelters,” in Travaux, Nos. 52 and 53, April and May 1937, Tables 2 and 


3, for impact velocity of 820 ft./sec., corresponding to a bombing altitude of 13,350 ft. at 200 m.p.h. 


b From Technical Regulations 1370-G, War Department, Washington, D.C 
c Computed in accordance with formula on p. 30, ‘C 


d From Bazant, (loc. cit.), Table 2, for concrete slab supported over whole of its surface. 


e Computed from depths of penetrati 
f Computed from formulas on p. 42, 
g Computed from formula on p. 4 






vil Air Defense. 
ivil Air Defense.” 


3, 2 . 
h From “War on Great Cities," by Frank Morison (Albert Henry Ross); London: Faber & Faber. 


* Actual weight of bomb. 


(Chart from Army Ordnance Magazine, July-August, 1942.) 


ivil Air Defense’ (New York: McGraw-Hill Book Co., 1941), for impact velocity of 820 ft. /sec. 


2 accordance with tormulas on p. 39, ‘“‘Civil Air Defense,’’ for ‘“‘normal’’ bomb ‘n=1.0) 





























Seat-of-the-Pants 





No pilot in the world, civil or military, 
has flown as many miles as has Mr. Knight. 
Enlisting in the air service in 1917, he 
learned to fly at Ellington Field, Tex. He 
has been flying since and has run up a 
total in excess of 2,500,000 miles. When 
he writes about the early days of flying, 
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by JACK KNIGHT 


A bird's-eye view of aircraft production, 
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in mee por he ‘valke of one “the as seen by an experienced pilot, gives a 
industry is doing, he knows. . . because A m 
he was there. Mr. Knight now is in charge clear, factual picture of our leadership. 











of the CAA's pilot recruitment drive. 





to say that a pilot flew by the seat of his pants. 
The idea was, if you flew into a fog—or soup— 
and suddenly were pushed down into your seat, you 
could conclude that you were climbing. If your waist- 
line tugged at your safety belt, you were diving. If 
you felt no pressure at all and the controls were soft, 
you were by way of landing upside down. 

Well, anybody who used the phrase or believed the 
details didn’t know what he was talking about. If I 
had flown by the seat of my pants, I'd have been dead 
long before I reached one million miles of flying, 
much less two and a half. My 22,000 hours in the air 
would have been rudely interrupted by a funeral dirge. 
And the same thing goes for Jimmy Doolittle and any- 
body else who flew before the days of instruments. 

Old-timers learned to raise their heads above the 
cockpit in the middle of a bowl of soup to feel which 
side the wind lashed their faces—if on the right, the 
plane was slipping to the right, and vice versa. They 
learned that to tell which way you were spinning, 
you forgot the seat of your pants and thought care- 
fully about which way your stomach seemed to be 
leaving your ribs—right or left. If you flew by the 
seat of your pants your destination was a pine box. 

The same kind of generalization seems to be going 
around now. Seat-of-the-pants aviation strategists are 
moaning about what they seem to consider our “dim 
chances of winning this war.’ “We haven't enough 
planes. The ones we have are not up to the Zeros and 

(Continued on page 100) 


I’ the early days of the air mail, amateur airmen used 


































Douglas DB-7B attack bombers ("Bostons"’) 
waiting to be flown overseas to the RAF. 








International Express, 


Unlimited - 


by WILLIAM LEVENOR 


Consolidated’s C-87, counterpart of the 
Army B-24, can haul six tons 3,000 miles. 


Jhe executives of America’s civil 
airlines fearlessly adapted them- 
selves toa flying task undreamed 


of in the industry's pre-war days. 


The place is Gravelly Point. Out of 
sight, below a slight ridge, stretch the 
crisscrossed runways and taxiways of the 
Washington, D. C., National Airport, and 
beyond them the tidal waters of the broad 
Potomac, lapping on their farther shore 
the bulkheads and riprapped banks of 
Bolling Field and the Anacostia Naval 
Air Station. 

A quarter of a mile away the angular 
mass of the terminal building breaks the 
line of the ridge and the sky, and here at 
hand looms the grim, low mass of another 
building, behind a high board fence, and 
looking for all the world like a series of 
gigantic orange crates laid on their sides, 
connected by slender catwalks, square, 
boxy and gray. 

That color is the only hint of coolness 
in the scene—the gray of the walls, ac- 
cented with geometrical precision by the 
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Stripped bare of its sumptuous passenger furnishings, a United DC-3 does its war- 


time job for Uncle Sam by hauling freight between depots in a contract operation. 


dark squares of windows. The only hint 
of coolness—no tree, not a blade of grass, 
to relieve the monotony of the dry yellow 
earth. The air is clear, still, moist and 
hot. The uniformed guards, patrolling 
the fence and watching at the gates, walk 
and stand in the full glare of the sun, and 
suffer and sweat, the crispness of their 
summer khaki turned to dark wet brown 
across their shoulders, and under the 
slings of their rifles. The heat is the only 
things that matters—the fierce, blanket- 
ing, oppressive and humid heat. The at- 
mosphere is sullen, and so is everyone 
who is forced to move in it. 


But step inside—a corner room on the 
second floor of the eighth wing. It’s a big 
room. Across one corner a big walnut 
desk appears to be waiting hopefully for 
a possible breeze between the windows. 
Before it, dozens of chairs face an oppo- 
site wall, on which is spread a huge map 
of the world. From the United States, 
in the center of the map, heavy lines of 
black and green and red and blue lead in 
irregular pattern across the oceans to 
distant continents, and block letters mark 
each line—TWA, NEA, PAA—these, and 
others. Below the map a long conference 
table is in use. 
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And there’s nothing sullen in the atmo- 
sphere here. It’s hot, all right, and the 
fan in the center of the room doesn’t suc- 
ceed in fooling anybody. Just the same, 
the atmosphere is one of suppressed ex- 
citement. There are soldiers and civilians 
in the room, the challengers and the chal- 
lenged, and the same glint of battle is in 
the eyes of both. 

It’s the office of Maj. Gen. Harold L. 
George, commanding general of the Air 
Transport Command. And _ General 
George has just handed to a picked group 
of executives of America’s civilian airlines 
the biggest air transport job and the 
toughest air transport problem in the 
history of the industry. 

How big a job? It’s a natural question, 
but the answer can be only hints and the 
privilege of guessing. The figures stagger 
the imaginations of even the airminded, 
but the figures cannot be told. There are 
too many little sneaks of the stepson of 
Heaven, too many heel-clicking stooges 
of Shicklegruber the paperhanger, who 
would like to know them. The job is to 
fly for the Army, under contract, every 
cargo plane that rolls out of America’s 
aircraft factories. 

And how many of them are there? 
Well, cargo planes were not overlooked 
when President Roosevelt said he wanted 
60,000 planes this year, 125,000 next. 
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prospective size of this contract air cargo 
operation of the Air Forces. 

Already the Air Transport Command, 
of which the contract air cargo flights are 
a part, is operating on a scale that is big- 
ger than the combined operations of all 
the world’s commercial airlines. Stagger- 
ing as that may seem, it is only a begin- 
ning—the planning for a year from now is 
on a basis of 10 times the present size! 

And finding the men to handle this vast 
expansion of the freight and mail and 
passenger business of the Air Forces— 
finding the pilots, and navigators, and ra- 
diomen and all the other skilled personnel 
necessary to take over the new planes 
as they come from the production lines— 
and then managing the flights when the 
crews have been found . . . That was the 
job tossed to the airlines by General 
George. 

He gave them a week to think it over 
and reply to the proposition. After all, 
any man needs a little time to strip to the 
waist, figure out his footwork and take 
a deep breath before he reaches out to 
grab a bear by the tail, and the general 
didn’t want the boys to rush into this 
thing before they had time to spread a 
little resin on their hands. 

Not that he had any doubt about their 
answer. If he had thought there was a 
“no” or a “can’t” in the lot, he wouldn’t 
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livering into British hands the combat 
planes allotted to the United Kingdom 
under the lend-lease program. The Fer- 
rying Command was created to handle 
this job, with Col. (now Maj. Gen.) Rob- 
ert Olds in charge. 

The organization grew rapidly, extend- 
ing its special delivery service to the va- 
rious democracies fighting the Axis, as 
well as to the tactical units of our own 
Air Forces, within and outside the United 
States. 

The first ferrying order was issued in 
June, 1941, and two days later a pilot 
winged away from a factory to deliver 
the first plane under the direction of the 
Ferrying Command. Within a month, 
however, that command had opened an 
Atlantic route, and within two months 
after an executive order created the or- 
ganization, it had surveyed African routes 
successfully. 

When on December 7, the Japanese, 
still mouthing peace through their am- 
bassadors in Washington, launched their 
savage and treacherous attack at Pearl 
Harbor and catapulted us into war while 
our feverish preparations still were in- 
complete, they not only multiplied the 
duties of the Ferrying Command, but they 
created an imperative need for a tremen- 
dous program of air transportation of 
another kind. 





An American Douglas DC-3, former airline transport, takes off from a U. S. Army Air Forces supply base 


in Britain. 


That’s about as much of an answer as the 
Army can give, except by indirection and 
parable. The fact that the program is 
bigger than most Americans have any 
idea is indicated by a remark of General 
George. 

“Tf,” says he, “any Army officer two 
years ago had suggested that it was pos- 
sible to produce as many planes as are 
actually coming out now, he would have 
been taken quietly out to Walter Reed 
Hospital and placed under observation.” 

Leap to your own conclusions on the 
basis of that remark, and in all probabil- 
ity you still will be underestimating the 


have bothered to call them to Washington 
in the middle of July to tell them what 
the job amounted to—he said as much 
himself. There was no question in any 
mind, military or civilian, at that meeting. 
They all knew that the job had to be done, 
and that the airlines would do it. 

It is part and parcel of America’s grow- 
ing momentum toward total war, and the 
Air Transport Command’s vast operations 
may well prove to be one of the most 
amazing developments of that war. 

The command had its small beginning 
back in May, 1941, when ‘the president 
made the Air Corps responsible for de- 


It is loaded to capacity with materials for delivery throughout the European theater of operations. 


Mail had to get through quickly. Es- 
sential and critical supplies were needed 
in a dozen spots around the world, and 
needed not next week or two months 
hence, but right now. Couriers and staff 
officers and key men for a thousand urg- 
ent jobs had to reach Washington, Lon- 
don, Iceland, Cairo, Basrah, Sydney, the 
Canal Zone, San Francisco, Dutch Harbor, 
Honolulu—speed was indispensable, and 
speed meant travel by air. The responsi- 
bility for a large part of this service was 
shared by the Air Service Command and 
the Air Division of the Transportation 
Service, Services of Supply. 
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Transocean freight operations really got 
going in important fashion last January 
when the Army requisitioned TWA’s 
Stratoliners. Following these into the 
Army came scores of transports taken 
from the scheduled commercial operations 
of the airlines, carrying military supplies 
and personnel around the nation and 
around the world. 

Over a period of months the process 
continued, until the Army had about half 
the planes the airlines owned, and had 
drafted as well the personnel to handle 
them. In addition to those taken over 
outright, the Army held the prior right 
to use the space on the planes still being 
operated on reduced schedules over the 
commercial system. 

It began to look as though the airlines, 
so far as their civilian customers were 
concerned, might simply disappear, swal- 
lowed by the imperative appetite of mili- 
tary necessity. But the Army has an eye 
to the future, too, and the process of 
taking more and more from the airlines 
not only has stopped, it now is being re- 
versed. 

The Army (as well as the operators), 
wants the airlines to be ready for the 
air transportation developments that have 
been given impetus and are taking shape 
under the needs of war, but which later 
will serve the purposes of a world at 
peace. The skilled personnel of the air- 
lines in peacetime provide too valuable a 
reservoir of trained and competent re- 
serves for the Air Forces for the latter 
to be willing to see the commercial or- 
ganizations disintegrate under the impact 
of war. 

“If there’s one thing the Army is not 
going to do,” said General George, “it’s to 
take over the airlines.” 

Some of the planes taken over by the 
Army became a direct part of the mili- 
tary organization. Others, however, while 
restricted to Army uses, were flown and 
serviced by the airlines themselves under 
agreements with the contract air cargo 
division of the Air Service Command. It 
is this part of the airlines’ operations 
which the Army now wants to expand to 
undreamed-of size. 

On July 1, 1942, a little more than a 
year from its inception, the Ferrying 
Command became the Air Transport 
Command, absorbing the Air Division of 
the Transportation Service SOS, and the 
contract air cargo division of the Air 
Service Command. General George had 
succeeded General Olds in command, and 
this reorganization centralized under his 
control all the Army’s delivery-by-ferry- 
ing and air transportation jobs. 

Now the contract air cargo program is 
headed for a fantastic expansion, with 
the method and the manpower the prin- 
cipal problems for the airlines themselves 
to solve. The planes were to start rolling 
from the assembly lines in August to fill 
Army contracts, and to keep rolling in 
ever-increasing numbers. Until the air- 
lines report that they are unable to han- 
dle another plane, said General George, 
not a single additional military pilot will 
be assigned to a cargo plane. 

Already the contract air freighters 
(Continued on page 72) 
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PON reviewing over 300 physicals done 

lately in the medical department of 
Eastern Air Lines on our pilots and cap- 
tains, the following statistics have been 
compiled: 

The average age of our pilots is 30 
years. The average weight is 170 pounds. 
Average height is 70 inches. Pulse: 73. 
Blood Pressure: systolic, 116; diastolic, 60. 
Schneider index: 12 plus. Solo hours: 
3,500. Light adaptometer test: two min- 
utes. Average overweight: nine per cent. 
The majority of pilots have blue eyes. 
Next in frequency is hazel eyes, then 
brown, grey and green. 

Comparing these statistics with those 
compiled three years ago, it is interesting 
to note that the pilots have shown an in- 
crease in weight, plus an increase in 
height and a more stable reading in blood 
pressure, with a mild increase in pulse 
rate and a decrease in Schneider. The 
increase in pulse with the decrease in 
blood pressure shows that the pilots as 
a whole are taking better physical exer- 
cise and, therefore, causing better read- 
ings in blood pressure. But, probably due 
to the uncertainty of the times in which 
we are now living and have been for 
some time and compared to conditions as 
existed three years ago, the psychic ten- 
sion apparently has increased—which is a 
condition which would raise pulse rates 
and account for a fall in the Schneider 
index average. (Average Schneider three 
years ago, for Eastern Air Lines pilots, 
was 14.) We now have among our groups 
of pilots two age brackets who have a 
tendency to become overweight. They are 
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If a pilot carefully watches his weight and 


avoids over-eating, he can maintain healthy 


average for longer period than now recorded. 


special arrangement with 
of “Aviation Medicine. 


the 31- through 35-year bracket, and the 
46 year and above bracket, as compared 
to one age bracket, 31 through 35 years, 
three years ago. This has caused our 
general average of overweights to be 
higher than previously reported. The 
younger pilot is more active and does not 
have the tendency to become overweight, 
but as he reaches the age between 31 
and 35 years, he usually gets married, 
settles down and leads a more sedentary 
life and thus his weight increases. This 
increase in weight is noted not only by 
the medical department but also by his 
friends and family who have a tendency 
to remind him that he has gained weight, 
and it naturally follows that he begins 
to realize what the extra weight is doing 
to him, making him feel not so well, 
heavy, etc., whereupon, for the next 10 
years, he attempts to keep his weight 
down. After he reaches the age of ap- 
proximately 46 years or more, he must, 
of necessity, diminish his exercise to keep 
his body in good physical condition. He 
slows down again, but he has acquired 
the habit of eating rich and good foods, 
and his caloric intake stays the same 
while his exercise has decreased and, 
again, he acquires more weight. Losing 
this weight is a difficult job and the ma- 
jority never do. If a pilot carefully 
watches his weight and does not develop 
the habit of overeating, he can maintain 
his health at a much higher level for a 
longer period of time than is being done 
today, because the added burden of 
weight, which is mostly fat, gives an 
(Continued on page 130) 


Chart revealing the sharp increase in weight noted as pilots reach 46-year mark. 








General Height Blood 
Average |Weight | Inches | Pulse | Pressure 
"30 years 170 | 70 | 73 | 116/69. 
20-25 years) 159 | 71 | 76 | 119/65 
26-30 years: 16214 | 704% | 73 122/71 
31-35 years; 172 704% 72 115/70 
36-40 years) 16814 | 70 | 75 120/69 
41-45 years: 15814 | 6834 | 77 | 111/72 

16 years| 17614 | 6834 | 77 | 113/77 
and above 




















Normal 
| Schneider | Solo | Light | Weight | Per Cent 
Index Hours |Adapt-| for Over- 
ometer| Height weight 
| 12plus | 3,500|}2min.) 15514 | 9.0 over 
| ll plus | 1,220/}1'45"} 155 2.5 over 
| 12 plus 1,996 | 1'59"| 160 1.5 over 
| 1214 plus} 4,381 |2min.| 159 8.0 over 
| 1234 plus 9,869 | 2’ 3” 160 5.3 over 
| 13 plus | 12,476 |2’50"| 158 0.3 over 
12 plus 11,937 | 2’13"”| 160 10.2 over 
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Note propeller has stopped vertically. Engine has been 
cut and lightplane is serving as a pre-glider trainer. 


Jhe popular lightplanes of pre-war days 
are playing an important role as Army's 
glider pilot program enlists them in an 


effort to expedite pilot training plans. 


considered something of a feat in 

some quarters, but it’s all in the 
day’s work at the Army’s pre-glider 
training schools. There are more than a 
score of fields in the middle west where 
ships come in one right after the other, 
all day long, with props standing straight 
up and down. 

Cubs, Aeroncas and Taylorcrafts—the 
lightplanes that every Tom, Dick and 
Harry was flying for sport not so long 
ago—are being used to give glider pilots 
of the Army Air Forces their first taste 
of motorless flying. Except for being a bit 
nose-heavy, these ships behave very 
much like gliders, once their power is 
shut off. 

“There’s not much to it,” as one stu- 
dent says. “You just take her up, shut 
her off, and bring her down.” 

Stripped to its bare fundamentals, that 
is the way it works—but there is a good 
deal more to it. Let’s ride along on a 
typical dead-stick flight. 

The take-off is perfectly normal, and 
we circle the field in a figure eight as the 
plane climbs. There are 20 other ships in 


[consi a dead-stick landing may be 


the air, and we stick close to the pre- 
scribed flight pattern for the day. At 
2,000 feet we level off—and then the fun 
begins. 

Our student pilot reaches down and 
shuts off the gas line, and we fly along 
level for a moment as the carburetor is 
emptied. Then the motor coughs and 
slows, and the pilot drops her nose to 
maintain flying speed. A few more sput- 
ters and the stick comes to a stop. 

We look back over one shoulder to see 
the field, and breathe more easily as the 
pilot makes a graceful turn that brings 
us around, headed for the orange “T” 
that is our objective. The glide seems to 
be stretching out—are we going to over- 
shoot the mark? One wing dips, and we 
slip down fast for a moment. Then the 
ship rights herself, and all three wheels 
hit the ground at the same time, right 
opposite the “T.” She rolls to a stop, and 
there you are. 

Pre-glider pilots learn to “call their 
shots” in making dead-stick landings. 
Accompanied by an instructor, a student 
will go up on a problem flight. He knows 
where he wants to land, but he doesn’t 


Pre-Glider 
Training 


by 


ROBERT L. McINTYRE 


Mechanic spins propeller for instructor and student 
to “take her up, cut her engine and bring her down.” 


know where the glide is to start—the in- 
structor picks the time to shut off the gas. 
Then it is up to the student to bring her 
in, stretching his glide to the last inch 
or sideslipping violently — whatever he 
considers is the proper maneuver needed 
to hit the mark. 

Before the ship rolls to a stop, a motor- 
cycle prop-boy is on his way toward it 
from his protected vantage point at the 
landing “T.” He spins the prop, the motor 
takes hold, and the ship is off down the 
field to make another take-off. No time 
wasted here—every ship gives its maxi- 
mum hours of service, in the air. 

Many of the glider training students are 
former aviation cadets. They joke about 
the lightplanes they are flying, and term 
a 40 m.p.h. landing “coming in hot.” But 
there is no kidding about the way they 
fly. 

Then there are the civilian pilots, by 
far the most numerous. For admission, 
they must be graduates of Civil Pilot 
Training schools of the Civil Aeronautics 
Authority, holders of CAA private air- 
man certificates which had not lapsed be- 
fore January 1, 1941, or veterans of at 
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least 200 glider flights. All applicants 
must be between the ages of 18 and 36, 
and must be able to pass an Army physi- 
cal examination which requires vision of 
at least 20/40, correctible to 20/20. 

For a time trainees were accepted 
without previous aeronautical training, 
and there are some glider pilots who 
made their first flights in these light- 
planes. Now, however, this regulation 
has been tightened up, and only licensed 
pilots or aviation cadets with 50 hours or 
more in Army and Navy training planes 
are being accepted. 

Things happened fast when the glider 
training program got under way on a 
large scale last spring. The pre-glider 
schools are organized on a civil contract 
basis, with civilian instructors and civil- 
ian maintenance of Army-supplied ships. 
The students are members of the Army 
Air Forces, and live in barracks in mili- 
tary style. 

When the program was started, civil- 
ian contractors were engaged and began 
selecting sites and leveling fields. Hang- 
ars were built for maintenance work, 
but ships were staked outdoors, 

A typical school is one at Antigo, Wis., 
which has three fields in daily use. The 
first the citizens of Antigo knew about 
their city having a training school was 
when they read in the Antigo Journal 
of Wednesday, May 27, that the first de- 
tachment of officers had arrived the day 
before. The first planes were flown in 
that same afternoon, and by the follow- 
ing Monday students were making thei 
first dead-stick flights. 

This particular school is operated by 
E. M. Anderson of Milwaukee, formerly 
in charge of flying operations at the old 
Milwaukee County airport. His biggest 
job was to get instructors, once proper 
facilities were found. 

Instructors are brought from the ranks 
of civilian pilots, with regular CAA in- 
structor’s ratings. Some have been on 
Army primary programs. None at Antigo 
have ever had any glider experience, 
either in private or commercial fields. 
Upon reporting to the post, they are given 
a standardization flight check in which 
they learn the various sequences as the 
school wishes them taught. Emphasis, of 
course, is placed on the dead-stick work 
which forms the groundwork for glider 
training. They also learn the field pat- 
terns and various approaches which are 
in use. 

Existing facilities were used wherever 
possible. Antigo, for example, had bar- 
racks already built for the NYA. It had 
fields that required a minimum of prepa- 
ration. It also had a large vocational 
school, providing classrooms for ground 
study. 

All glider training isn’t done in the 
air, any more than training for piloting 
motored planes. There are ground 
courses in meteorology, navigation, radio, 
theory of flight, aerodynamics, mainte- 
nance and CAA regulations. 

Only lightplanes are used in the civil 
contract schools. The students will meet 
gliders, many of them for the first time, 
when they go on into one of the nine 
(Continued on page 106) 
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SPECIAL 


by SIGRID ARNE 
Nothing stumps the aerial freighter. When the hos- 


pital at Nome burned, a new one arrived in two days! 


ON KING, chief pilot for Northwest 

Airlines, said “There’s one coming in 
now. She’s loaded with hardware. Come 
on.” 

We rushed downstairs and out on the 
Minneapolis Airport as a huge ugly duck- 
ling of the air taxied to a stop. She was 
the first of the new super cargo planes 
I'd seen. 

So, to get a feeling of her bigness, I 
tried to reach the door on one side. Even 
standing tiptoe, I couldn’t reach the lower 
ledge of the door. It was hard to be- 
lieve that the “little” plane next to her 
was a Flying Fortress. 

These air freighters [Curtiss C-46 Com- 
mandos] even have two floors. The lower 
floor is loaded through doors in the belly. 
The second floor is so high from the 
ground that it has to be loaded by a 
special truck which has an elevator that 
hoists the cargo in through the door. 

These ships are big. 

What’s more, they’re doing a tremen- 
dous job up in the north country. 

For many months now Northwest Air- 
lines has been operating a fleet of cargo 
planes for the Army Air Transport Com- 
mand, flying loads to Alaska. United, 
American and Pennsylvania Central air- 
lines have flown there, too. 

They’ve had some queer jobs on this 
amazing sky express. For example, re- 
member when the hospital at Nome 
burned? For obvious reasons no Alaska 
town can afford to be without a hospital. 
Nome needed a new one. And quick. 


A Northwest Airlines cargo plane is packed for another trip to Alaska. 
the plane is carefully divided into weight units to prevent shifting of cargo in flight, 





Northwest loaded a 24-bed hospital into 
just two planes, from X-ray machines 
and beds to hypo needles and rubber 
gloves, and had it in Nome two days after 
the old one burned. 

One day the Army needed a sawmill 
pronto. They phoned “there’s no road 
to the place. We can’t take time to build 
one. Can you fly it in?” 

“You load it, we'll fly it,’ said Croil 
Hunter, president of the line. That mill— 
saws, belts, machinery—was packed into 
one plane. It got there. 

Then, suddenly, there was so much air 
traffic on one of these bleak new fields up 
north that they needed a gasoline truck— 
one of those huge 1,200-gallon trucks. 

The truck wouldn’t go through the 
cargo plane door. So Northwest’s weld- 
ers cut the thing in three pieces, loaded it 
and flew it up. The welders went along 
and buttoned the thing up at the other 
end. They came back with big grins. 

This cargo haul to Alaska isn’t the 
only such job going on. But it may be 
the biggest such project at the moment. 

The flying has to be done over un- 
broken bush country, and that means 
danger. It means cutting down forests, 
leveling ground, making runways, in 
country that’s more wild and lonesome 
than anything within our borders. 

The most fantastic such story concerns 
a new “Paul Bunyan,” a tough 6 ft. 3 in. 
Norwegian who was dumped alone in 
Canadian bush to cut a runway for the 

(Continued on page 140) 
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AIRLINES 


are Big Business 


by ROBERT S. MORTON 
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Although operating with less equipment, the airlines are showing bigger profits than ever before. 


Gf an industry can thrive on adversity, air transport 


is it. Despite confusion of 1942, incomes are higher. 


ESPITE a period of confusion and a 
[} series of rapid-fire transformations, 

domestic airlines earned more money 
during 1942, than in any previous year 
of their existence. 

While subject to year-end adjustments, 
preliminary figures indicate that the in- 
dustry’s net earnings for 1942, may easily 
reach $6,000,000 or almost double the ap- 
proximately $3,500,000 recorded for 1941. 
This would compare with the air carri- 
ers’ previous peak earnings of $4,350,000 
reported for 1940. 

For an industry that has been alter- 
nately, albeit erroneously, reported as 
going out of business or “seized” by the 
Army, this represents an outstanding 
achievement. The mere faet that wide- 
spread misconceptions prevailed as to the 
air carriers’ status, is evidence enough 
that the group itself contended with 
much uncertainty and submitted to many 
an apprehensive moment. Operating un- 
der such circumstances is not always 
conducive to the accomplishment of the 
most profitable results. 


The material earnings of last year also 
represent a strange contradiction to the 
substantial withdrawal of planes from 
commercial service and the reduction of 
schedules by about 45 per cent. This 
drastic schedule curtailment was gener- 
ally effective around June 1 last and, if 
anything, might be expected to cut a 
wide swath in airline earnings. This 
seemingly strange anomaly of increased 
earnings in the face of restrictions and 
curtailments, evaporates when airline 
activities are examined at close range. 

Currently, the air transport industry’s 
operations fall into two broad categories: 
commercial to the general public and 
services performed for the Army. Both 
phases are proving very profitable. 

The equipment remaining in active 
commercial service—estimated at about 
170 planes as compared to about 350 a 
year ago—is attaining a high degree of 
utilization. Schedules have been adjusted 
so as to permit the maximum active op- 
eration of all available planes. It is esti- 
mated that most transports are now in 


the air on the average of about 10 hours 
every 24-hour day as compared to ap- 
proximately eight and one-half hours 
per day a year ago. This has been ac- 
complished by arranging flight schedules 
more efficiently and through faster and 
improved maintenance procedures. In 
many instances, scheduled plane depart- 
ures are at less convenient hours than 
formerly, but in this manner, idling time 
on the ground is reduced to a minimum 
and faster turn-around of equipment is 
attained. 

The sustained demand for passenger 
accommodations has also resulted in 
improved load factors (percentage of oc- 
cupancy). Formerly, a load factor of 
about 75 per cent was considered very 
good and conducive to highly profitable 
operations. During the second half of 
1942, load factors were frequently beyond 
the 90 per cent mark and imparted con- 
siderable leverage to airline earnings. 

Why all this importance to load factors 
and leverage? How do they work? A 
simple example will illustrate that these 
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are no mere academic terms to delight 
only those who enjoy economic palaver. 
Assuming that in a given month, the 
industry had a load factor of 65 per cent 
and flew about 200,000,000 passenger-seat 
miles, an increase of but five per cent 
in the load factor would add 10,000,000 
passenger-seat miles which, translated at 
an average rate of five cents, would mean 
additional revenue of about $500,000. 
Practically all of this increased gross rev- 
enue could be expected to flow through 
to net as the added cost of handling such 
traffic would be small. The same number 
of planes and same crews could handle 
this increased volume. Such is leverage 
in action, in airline operations which 
makes the load factor a vital, tangible 
earnings determinant. 

Many operating expenses have also 
been curtailed. Sleeper service, rarely 
profitable, has been abolished. The need 
for extensive sales and administrative 
staffs has rapidly diminished. Many em- 
ployees in this category, as they entered 
the military services, were not replaced. 

With a lesser number of planes in 
operation, depreciation charges were also 
materially reduced and bolstered the 
earnings of the airlines. 

An early casualty, too, was the special 
discount—long a stand-by of the airlines. 
Effective July 1, 1942, all special dis- 
counts on scrip and round-trips and other 
forms of air travel were canceled. This 
move offset, in a large measure, the rev- 
enues lost through the curtailment of 
many schedules. 

Specifically, the eliminations include 
the 15 per cent discount on one-way 
fares purchased on scrip cards, the 10 
per cent reduction on round-trip fares, 
and the cancellation of half fares for 
children under eight years of age. Also 
by the wayside went the 15 per cent 
reduction on one-way fares formerly in 
effect for travel on Government order. 
This business has been particularly heavy 
and the elimination of the discount is 
very important to the airlines. 

The five per cent commission formerly 
paid travel agencies, hotel porters, and 
the like, for airline tickets sold, has also 
been abolished. 

American Airlines, with about 8,500 ac- 
counts, was the largest user of the scrip 
plan, which accounted for about 45 per 
cent of the line’s total passenger busi- 
ness. United Air Lines has 4,500 accounts 
which provided 50 per cent of its total 
passenger business; and Eastern Air 
Lines reported 2,100 accounts, which con- 
tributed about 55 per cent of its volume 
of passenger revenues. 

In effect, these discount eliminations 
amounted to an increase in passenger 
fares. By the same token, this action is 
believed to have forestalled a move to- 
ward higher air fares which had been 
under active consideration. 

Airline earnings were also materially 
bolstered by air express shipments. In 
recent years, air express has been rela- 
tively unimportant to the airlines as a 
revenue producer—realizing about $3,- 
000,000 or slightly more than three per 
cent of the entire domestic air transport 
industry's 1941 gross revenues. During 
(Continued on page 76) 
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The Aircraft Owners and Pilots Association, 
with Service Headquarters in the Michigan 
Square Building, Chicago, Ill., is a non-profit 
organization formed and composed of non- 
scheduled aircraft pilots and/or owners ex- 
clusively. The AOPA operates with a full- 
time professional staff and is the largest group 
of civilian pilots in the world. The views and 
statements of opinion contained in this column 
are those of the Arcraft Owners and Pilots 
Association and not necessarily those of FLY- 
ING. This column is edited by the staff of 
AOPA for its members and other interested 
parties. Special releases of a more confi- 
dential nature are additionally sent each 
month to all registered members. 











Our Inquiries Increase 

HERE has been a pronounced increase 

in the correspondence received both at 
the AOPA Registrar’s Office in Chicago 
and the National Service Office, Carpen- 
ters Bldg., Washington, D. C. The ex- 
panding tempo of war preparations has 
probably accounted for some of this in- 
crease. We believe that no small part of 
the additional volume of mail is due, 
however, to the successful efforts of the 
AOPA staff in Washington to assist AOPA 
pilots in their wartime flying problems. 

We have frequently in the AOPA Sec- 
tion (confidential, pictorial bulletin sent 
to all AOPA members monthly) given 
examples of some of these questions and 
answers. We believe that non-member 
pilots might be interested in the manner 
in which AOPA assists its members. 
Questions are given exactly as asked ex- 
cept that the inquirer’s name has been 


deleted for obvious reasons, 

9. Tell me how an officer not in the Air 
Forces can keep up flying time. 
“Haven’t flown since November, 1941! 

A. Largely through the efforts of AOPA, 
a civil air regulation providing for 
permanent pilot certificates became 
effective April 1, 1942. We are enclos- 
ing a copy of this regulation for your 
information. 

9. I am very much interested to know 
in which years each of the 48 States 
of the U. S. enacted laws requiring 
the licensing of aircraft and airmen. 

A. We enclose herewith Civil Aeronautics 
Bulletin No. 4, “State Aeronautical 
Legislation Digest and Uniform State 
Laws,” which will give you the infor- 
mation you requested. 

Q. As a member of the AOPA, I am tak- 
ing the privilege of asking you to 
send me any information that is avail- 
able to you in regard to foreign serv- 
ice with companies ferrying aircraft 
to foreign countries. I feel I have had 
sufficient mechanical experience to 
qualify me as a mechanic, and I am 
interested in foreign service, but I 
am at a loss as to who to contact. 

A. We suggest that you make application 
for foreign service as a mechanic to 
the Air Transport Command, Foreign 
Division, AAF Annex No. 1, Gravelly 
Point, Washington, D. C. Application 
for such service may also be made to 
the Intercontinental Division of TWA, 
National Airport, Washington, D. C., 

(Continued on page 119) 


When the Moline, Ill., Black Hawk Unit of the AOPA held a breakfast flight, nearly every 
member of the Moline CAP squadron (shown below) was found to be an AOPA member. 
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in and out many dozens of applicants 

for positions as instructors of Army 
aviation cadets at a primary Air Forces 
training center. A good percentage of 
the applicants were pilots with plenty of 
experience —enough experience appar- 
ently to make them all good instructor 
material. However, all too often the ini- 
tial flight check has been “out” when the 
experience of the applicant and his latent 
ability should have put him “in.” 

Which brings us to the point of this 
article: time alone doesn’t count. Flying 
ability cannot be measured by the num- 
ber of hours a pilot has flown, or by the 
training courses to which he has been 
exposed. It takes much more than a lot 
of hours in a pilot’s log book to qualify 
him as an Air Forces flight instructor. 

Some 75 per cent of the instructor 
applicants I have handled did not meet 
the required minimum standards and 
their services could not be used in the 
Air Forces pilot training program. This, 
needless to say, is an appalling waste of 
instructor material in view of the crying 
need for more and still more instructors 
as the training program continues to ex- 
pand. 

It is hoped that this article will help 
future instructor applicants to avoid some 
of the mistakes and shortcomings of their 
unsuccessful predecessors. In the follow- 
ing paragraph I have listed a few of these 
cases which are exemplary of the type 
of mistakes and difficulties commonly en- 
countered. It will be noted primarily that 
each case shows the applicant simply 


[) i= ana the past year, I have checked 


Precision, such as shown by this banking 
Stearman PT-13A, is cardinal rule of AAF. 
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TIME ALONE 
DOESN’T COUNT 


by 
M. BERLEY KITTRELL 


Chief instructor, Hawthorne School of Aeronautics 


An appalling waste of instructor material 
is caused by average civilian pilot's lack 





of appreciation for precise air maneuvers. 


didn’t have enough on the ball to meet 
the exacting requirements of the Air 
Forces method of flying. Civilian pilots 
are immediately impressed with the ex- 
treme precision required of Army in- 
structors. This precision is something of 
which the civilian pilot, who has put all 
his time in on cross country, for in- 
stance, has little appreciation. Making 
turns at an exact prescribed altitude with 
no variation whatsoever, making spot 
landings on the line every time, holding 
a wing perfectly on the pylon, making 
exactly 180° on a chandelle, cutting the 
road perfectly at 90° on S-turns—these 
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are some of the points of precision which 
a pilot must do to train Air Forces cadets. 
Co-ordination is another item calling for 
perfection. Sloppy turns, holding rudder 
in the turn, rough control handling are 
out. 

Here are some cases which will help 
give you a clear understanding of what 
not to do if you’re going to instruct in 
the Army. One pilot had 2,500 hours, 
most of them instructing in light air- 
planes, but with some heavy ship ex- 
perience. The record looked as though 
he would be excellent material. His ac- 
ceptance check was rather indecisive, 
and after 23 hours of erratic progress in 
the instructors school he was eliminated. 
To sum up his many troubles, “it just 
seemed to be too much for him.” We 
later learned that he had “let down” in 
his work on his previous job, putting 
forth the minimum amount of effort nec- 
essary to get by. He had slept on the 
job so long he was unable to wake up 
and meet the higher demands on his per- 
formance. 

An applicant with 1,200 hours was 
eliminated after five hours dual instruc- 
tion. He had made no semblance of prog- 
ress and it was considered unsafe for 
him to solo the primary trainer. He had 
flown 1,200 hours, but he had ceased to 
learn, apparently, after his initial solo 
flight. The wise pilot realizes that he’s 
just beginning to learn when he’s soloed. 
Another applicant with heavy ship ex- 
perience and a good background failed 
to progress satisfactorily, not because of 
lack of ability, but because he didn’t want 
to instruct. He should never have ap- 
plied for an instructor’s position in ,the 
first place. He was released, but the time 
wasted on him was sorely needed on more 
worthy applicants. 

If you don’t like to instruct, don’t ap- 
ply at an Army school! 

There was the case of an applicant 
who was liked by practically everyone 
on the field because of his outstanding 
personality. However, he was one of 
those who learn slowly—too slowly to 
finish the course in anything like the 
permissible maximum. With additional 
experience in a less exacting type of fly- 
ing, he will develop into an excellent in- 
structor. 

This same truth applies to a number 
of rejected applicants:—they were defi- 
nitely on the right track; they had the 
right mentality and attitude. All they 
needed was more seasoning experience 
than it was possible to obtain on a re- 
fresher course. 

A competent pilot with 1,500 hours 
could not complete the course because 
his flying had consisted practically alto- 
gether of carrying passengers, with no 
opportunity to practice the finer points 
f flying. He had too much to learn in 
too short a time. 

Another elimination, which should have 
been avoidable, was the case of a gradu- 
ate of all the CPT courses. This pilot 
had flown an Army primary trainer 40 
hours at another school. I should say 
he had ridden in PT’s 40 hours, as that 
is what he did for us. He thrilled to the 
joy of flying and to the beauty of the 
(Continued on page 145) 





This new Ryan primary trainer, made of plywood, has many features of advanced types. 


Development of the PT-25 


by WILL VANDERMEER 


Chief project engineer, Ryan Aeronautical Company 


Efficient designing has resulted in eliminating almost all 
strategic materials in the Army’s latest low-wing trainer. 


REVIVAL of interest in wooden con- 

struction of aircraft was the inevitable 
result of the demands of the armed 
services for greatly increased produc.ion 
of combat and cargo planes, present de- 
signs of which were based without excep- 
tion on the use of relatively scarce alumi- 
num alloys as the principal fabrication 
material. 

Further, since the design of combat 
and cargo planes is a much more complex 
problem than is the development of 


smaller planes, even though the saving in 





Tapered wing design of the PT-25 em- 
bodies different airfoils at root and tip. 


aluminum alloys is relatively less impor- 
tant, it was natural that training planes 
should receive early consideration for 
conversion to non-strategic materials. 
When war broke out on December 7, 
Ryan was already well along in the de- 
sign of a plywood military trainer, hav- 
ing undertaken studies of the problem of 
suitable substitute materials for aircraft 
construction many months before. In fact, 
the Ryan research department, during the 
years when all attention was on metal 
construction, had been accumulating all 
available data on the possibilities of the 

















advanced wood fabrication methods. 

Our first studies locked toward the pos-_ | 
sible conversion of our PT-22 low-wing 
metal-fuselaged model to non-strategic 
materials, but it was readily apparent that 
it was impractical to take an existing de- 
sign and use different structural mate- 
rials without making extensive design 
changes. 

Rather than undertake an unsatisfac- 
tory compromise, we decided to begin 
from scratch with the determination to 
develop an entirely new design which 
would take full advantage of the latest Tar 
research in wood construction and the 
knowledge we had accumulated in years 
of manufacturing and operating primary 
military trainers. 

Our first design requirement for the 
Ryan PT-25 was that the new plane be 
of full cantilever design in order to uti- 
lize the plywood materials most effec- ' 

(Continued on page 128) 





Monocoque stressed skin fuselage makes 
use of 10 laminated spruce bulkheads. 
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Jhe cold of high altitude flying is a menace to 
successful combat operations. Science is concen- 


trating upon a solution of this elemental enemy. 


plane is only a speck rarely glimpsed 

from the ground, there’s a discom- 
fort unknown to landlubbers, even in 
winter, from the cold. Aside from oxygen 
rarity and lack of pressure, two enormous 
bugaboos which scientists have nearly 
licked, the energy-sapping and numbing 
cold of high altitudes is probably the 
major concern for the health of military 
flying personnel. 

Scientists have studied the nature of 
cold at high altitudes and know the dif- 
ficulties of overcoming it. But they 
haven’t found the answer. Cold, you see, 
isn’t as critical as the lack of pressure, 
which can give a human the bends; or 
the lack of oxygen, which suffocates. 
Conquering cold isn’t as important as 


Wris up in the blue sky where an air- 


Tank's atmospheric temperature of 30° below zero will test cold resistance of flying garb. 


, 


stopping lead slugs that can tear a man 
to pieces or as necessary as building air- 
planes that can gain superior altitudes. 
But cold—extreme cold—slows a man 
down and impedes his thinking. 

Important militarily is the fact that cold 
can penetrate to the point where it ham- 
pers dexterity when spiit second think- 
ing and action count. It bewilders and 
cripples when it outwits protection pro- 
vided against it. The warm pilot is more 
efficient than the pilot suffering from cold, 
and efficiency in aerial warfare is the sine 
qua non. 

So the problem is studied by Army 
engineers and civilians and the answer is 
awaited anxiously by air crews of bomb- 
ers that now fly matter-of-factly seven 
miles up, by fighter pilots who fly above 


Clothes 


MAKE THE 


by 
DONALD O. HERTY 





Mask completely covers flyer's head. Oxygen 
tube is fitted beneath this leather helmet. 


the bombers as protection, by high-rank- 
ing strategists who know that any advan- 
tage, no matter how small, may be the 
difference between life and death in an 
air battle. 

The body is like a furnace governed 
by a thermostat that tries always to keep 
the temperature at 98.6° F. Breathing, 
circulation, activity, food, environment, 
all are closely associated with body tem- 
perature. No matter what you do, your 
microthermostat is in there all the time 
regulating your body’s heat content to 
keep it normal. 

When you shiver or get goose pimples 
(properly termed vasoconstriction), the 
microthermostat is letting you know that 
conditions are getting out of its control 
(Continued on page 108) 
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Ground crew loads practice bombs into a Beechcraft AT-II. 


SCHOOL FOR 
BOMBARDIERS 


by Lieut. FRANK J. RILLING 


_A vast amount of time and money is expended to place 
the bombardier in position to hit the enemy. Success of 
our entire bombing program depends upon his skill. 


these sleek Beech-built AT-11’s, the 
Air Force’s new advanced training 
plane for bombardiers. High above their 
targets dotting the New Mexico mesa, 
bombardier cadets from the Advanced 
Flying School at Albuquerque, N. M., are 
sped over their targets by two 450 h.p. 
engines, their eyes glued to the bombsight 
as they loose from the bomb-bay 100 
pound practice bombs. Thousands of feet 
below, the projectiles find their targets 
and pock-mark the earth with their blast- 
ing charge. 
Although his task of tripping the re- 


MD) these sleek B of the clouds” are 


lease on the bomb mechanism took but 
a split second, the cadet has behind him 
many weeks of preparation even before 
he enters the heavily guarded gates of the 
Albuquerque Air Base, where he will un- 
dergo a strenuous 12 weeks’ course at the 
bombardier school, transferred to Al- 
buquerque December, 1941, from Barks- 
dale Field, La., due to ideal flying condi- 
tions at this huge airport—one of the 
world’s largest. The air base is com- 
manded by Col. Frank D. Hackett, veteran 
Army pilot, while the school for bom- 
bardiers is directed by Lieut. Col. John 
P. Ryan, long experienced in the art of 


Note open bomb bay doors beneath fuselage. 


dropping “eggs” with an almost miracu- 
lous accuracy. 

Unlike pursuit tactics—where, in the 
small single-place cockpits of unbelieva- 
bly fast pursuit planes, each pilot is his 
own general—bombardment warfare calls 
essentially for teamwork. The pilot must 
know the bombardier’s problems; what it 
takes to enable the bombardier to release 
his bombs in guided flight to an objective 
thousands of feet below. Bombardment 
is no place for individualists—unless they 
can conform to the essentials of team- 
work. Unless the navigator can guide the 
pilot to a pre-determined objective, un- 
less the pilot can properly cover the ob- 
jective for the bombardier, the mission is 
so much wasted time, energy and money. 
And to the bombardier goes the all-im- 
portant task: that of actually releasing 
the bombs on his objective. The magni- 
tude of his task can well be imagined 
when one realizes the dollars and man- 
hours that have been spent in produc- 
tion, training and maintenance, in order 
to place the bombardier thousands of feet 
above his objective equipped with the 
best planes, the best bombsight and the 
best ordnance money can buy and that 
the human mind can devise. 

Nothing could better assure the suc- 
cessful fulfillment of the bombing missions 
that we will be called upon to perform— 
in all parts of the world—than the bom- 
bardier course now in operation at Al- 
buquerque’s Advanced Flying School, 
where these rugged cadets fly night and 
day to attain the necessary proficiency 
to qualify them as aerial bombardiers. 
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From a cadet replacement center, 
where he has spent several weeks learn- 
ing the fundamentals of military train- 
ing, discipline and taking part in organ- 
ized physical training to prepare him for 
a grueling period where practically every 
hour of his day and night is devoted to 
some phase of bombardiering, the cadet 
arrives at the sprawling Albuquerque air 
base. 

He is assigned to quarters and begins 
immediately a three weeks’ period of 
ground training which includes classroom 
work in such subjects as “Theory of 
Bombing,” “Aircraft Familiarization,” and 
“Construction and Operation of the 
Bombsight.” During this period he is in- 
troduced to the ground trainer, on which 
he gets his first practical application of 
the theory he has learned in his classes. 
The ground trainer simulates actual 
bombing conditions for the bombardier, 
just as the Link Trainer enables pilots to 
“fly” without ever leaving the ground. 

The cadet, who has had time to cast but 
a quick glance at the bombardier train- 
ing planes, is at last given his first flight. 
On several “dry runs,” he is given the 
opportunity of familiarizing himself with 
the operation of the sight under actual 
flying conditions. Now everything is set 
for his first actual bombing mission. As 
he sights his target during the pilot’s ap- 
proach, he overcomes a tinge of stage 
fright, and with split-second timing and 
co-ordination, he releases his first bomb. 
As the bomb falls from the bomb-bay he 
experiences the same thrill as that of a 
pilot on his first solo landing. When a 
puff of white smoke appears squarely 
above the target, he knows that he has 
scored a hit, and he visualizes the time 
when his target will be an enemy battle- 
ship or a vital military installation with 
antiaircraft fire and enemy fighters mak- 


y 2g his task more difficult. 
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Not a minute of training time is wasted. 
Orders for bombardier cadets are posted 
daily on a flight mission board (left). 


Concealed in bag, famed Norden bombsight 
(center picture) is handed to bombardier. 
After flight it will be returned to vault. 


Photographer (bottom) accompanies flight 
to make photo record of hits and misses. 
Careful study of film is aid to the student. 
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For the next three weeks the bom- 
bardier cadet. who already knows that he 
is the busiest Joe in the Air Forces, finds 
that he can even be busier with bomb- 
ing missions and more classroom work, 
allowing him only a few moments a day 
to take stock of his progress. By this 
time, photographic records of his bomb- 
ing impacts have flooded the statistical 
section, charged with graphing each 
cadet’s aptitude. Here they have plotted 
on graphs the circular error of each bomb 
he has released, and his trend shows him 
to be improving consistently. The added 
impetus of a job well done enables him to 
disregard the long hours in the air—day 
and night, at altitudes where low tem- 
peratures and the use of oxygen have 
tested his physical endurance. Rough 
weather and an occasional bad run make 
him wonder if he will be among his fel- 
low cadets who, on graduation day, re- 
ceive their commissions as second lieu- 
tenants and wings of aerial bombardiers. 
He knows that there will be some of his 
class who will fall by the wayside and be 
eliminated from further training. 

But the very toughness of body and 
character that prompted him to become a 
bombardier stands him in good stead now 
and, in the final three weeks’ training 
when all of his time is devoted to actual 
bombing, the cadet enters the most im- 
portant phase of his course. He now 
bombs under simulated combat condi- 
tions. 

At night huge searchlights on the 
ground send their blinding stabs of light 
into the sky with searching sweeps. Once 
these beams find their mark, the bom- 
bardier and pilot locate their target only 
with great difficulty. 

When the target is not distinguishable, 
area bombing is often employed. Flights 
of planes in formation cover the target 
area in such a manner as to make a hit 
on the objective fairly certain. This 
method is also used when an objective is 
composed of several scattered elements, 
such as warehouse or industrial areas. 

Horizontal bombing, as distinguished 
from dive bombing, is the most generally 
used type employed against 
land objectives. At alti- 
tudes ranging from a low 
of from 2,000 to 5,000 feet, 
bombing from 5,000 to 9,000 
feet is classed as medium 
low. Medium bombing in- 
cludes that bombing at alti- 
tudes from 9,000 to 13,500 
feet, while high altitude 
bombing begins at 13,500 
feet and extends upward to B 
the service ceiling. The al- — 
titude at which bombing is 
undertaken depends upon 
the size and type of the ob- 
jective, weather conditions 
and the presence of enemy 
defense—interceptor planes, 
antiaircraft fire, and balloon 
barrages. 

Bombing at low altitudes 
has its biggest advantage 
due to the surprise element 
involved. Such bombing 
can best be employed in 
surprise attacks against 


Practice bombs hurtle toward circle target. 
They do not detonate and will be salvaged. 


planes still on the ground and to im- 
mobilize antiaircraft guns and search- 
lights. 

Dive bombing is not as dependent upon 
the skill of the bombardier as is hori- 
zontal bombing. With a maximum diving 
angle of 70°, the dive bomber approaches 
the target at an altitude of about 15,000 
feet, the pilot definitely locating the tar- 
get as he circles down to about 5,000 feet. 
During this descent he is careful to re- 
main away from the aetual point to be 
attacked. At about 5,000 feet, the dive 
is started, with the pilot sighting the tar- 
get during the descent. At an altitude of 
approximately 1,400 feet the bomb is re- 
leased, and the plane automatically levels 
off at about 800 feet, where it is extremely 





Easily distinguished against the New Mexico desert sand, 
this pock-marked bullseye reveals skill of bombardiers. 





vulnerable to enemy antiaircraft fire. 

Bombardiers are trained to release 
their bombs singly, in salvo or in train. 
Bomb-release mechanism can be ad- 
justed to the particular task. Bombs are 
released singly when a series of succes- 
sive targets are to be attacked, or when 
lack of enemy defense makes it possible 
to drop single bombs on one target until 
the necessary destruction is obtained. For 
a more concentrated fire, bombs may be 
dropped in salvo, i. e., two or more bombs 
on one target. The bombs are released 
almost simultaneously, giving heavy fire 
power quickly when antiaircraft defenses 
and other factors make but one approach 
to the target possible. Bombs released in 
train can be spaced according to the size 
of the target, the type of bombs used and 
the speed of the plane. This type of bomb 
release is especially desirable for a target 
of considerable area. 

Although the bombardier needs only a 
split-second to actually release his bomb 
load, his work begins when the mission 
is first planned. Together with the pilot, 
he has studied the mission before ever 
leaving the ground. On a large board in 
his operations building he has noted the 
type of mission to be flown, the plane to 
which he is assigned, the altitude from 
which he is to bomb, the designation of 
the target, and the number of bombs he 
is to release. 

Since his target is usually located within 
short range of the field, he checks his 
ground speed shortly after the take-off. 
Noting his ground track, he instructs the 
pilot if a correction of course is neces- 
sary. By contact navigation the bom- 
bardier constantly notes his position and 
notifies the pilot his estimated time of 
arrival at the objective. He has been 
taught to approach his objective from the 
direction of the sun or moon to reduce 
his visibility to the enemy; he has con- 
sidered the direction and velocity of the 
wind, since his circular error can be re- 
duced by bombing into the wind due to 
the decreased ground speed and the re- 
sultant increased interval of time in 
which to sight his target. Against this 
advantage he has weighed 
the hazard of decreased 
speed in the danger area. 

When he actually spots 
the target, the bombardier 
advises the pilot according- 
ly and opens the bomb bay 
doors. Then he, not the 
pilot, guides the plane on 
its run over the target, 
sighting through the bomb- 
sight. 

On training missions, 
after the bomb is released, 
the pilot ordinarily main- 
tains level flight for a few 
seconds to enable the pho- 
tographer to score the 
bomb impact. But when 
these air aces get in actual 
battle, with enemy inter- 
ceptors nosing about, you 
can bet that their guns will 
be shooting faster than 
their camera. 

END 
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Rear gunner "on the alert" for sign of foe as Navy Douglas SBD-3 flies on patrol duty over the Pacific. 


BACK-SEAT HERO 


Little known, but as important to Naval Aviation as 


the pilot, is the enlisted technician in the rear cockpit. 


HE story of Torpedo Squadron Eight is 
]: living legend wherever Naval aviators 

congregate but its saga will never be 
complete until credit is given to its tech- 
nicians—the men who did everything but 
fly the planes. 

The lives of Ens. “Tex” Gay and all 
those other intrepid flyers that range the 
far seas depend on the men in the rear 
seat. It’s the mechanics patching up 
broken wings, the ordnance men clean- 
ing clogged ammunition drums and the 
radiomen manning free machine guns 
that frequently means the difference be- 
tween survival and death to a pilot. 
These are the unsung heroes of air war- 
fare, too often forgotten in the public’s 
adulation for flying aces. 

For every aviator in the air, from 10 
to 20 technicians are needed for flight and 
ground crews. “The country faces a 
desperate shortage of these men,” said 
Representative Jennings Randolph of 
West Virginia in a recent address. “I ask 
in all seriousness of those men charged 
with providing air power for this coun- 
try: What is the answer?” 

The Navy presents its case. It is train- 
ing 100,000 aviation technicians this year 
and every year until the war is won—at 
Jacksonville, Fla., Chicago, Ill., and at 


by Lieut. 
FRED TUPPER, Jr. 


w 


two newly commissioned huge aviation 
maintenance schools, Memphis, Tenn. and 
Norman, Okla. 

The Norman development is typical of 
the vast new Navy training enterprises 
that are mushrooming out of potato 
patches in the inland states, far removed 
from coastal flying sectors. Around this 
quiet university town, some 20 miles from 
Oklahoma City, the Navy has developed 
four units—a Naval Reserve air base, a 
hospital, a free gunnery school and the 
aviation maintenance technical school. 

The school, by far the largest of the 
projects, shot up in 60 days from a corn 
field to a community. It is the consid- 
ered opinion of the Navy that the com- 
manding officer, Lieut. Comm. Norman 
Gallison “did us a job.” While a con- 
struction gang of 10,000 were spading up 
the red clay, Gallison and his crew of of- 
ficers, all reserves from civilian life, 
rolled up their sleeves, cut red tape and 


unloaded box cars. Since men were 
needed, they went right out and got them. 
By radio publicity and word of mouth, 
they recruited cooks, bakers, storekeepers 
and yeomen, enough personnel to make 
the school a going concern. So many men 
were procured that Oklahoma ranks sec- 
ond in the union for per capita Naval en- 
listment. 

Today the school is commissioned. First 
classes are in session. There are more 
than 100 buildings, capable of housing a 
ship’s company of 10,000 men. There are 
complete facilities for three schools— 
aviation machinist mates, aviation metal- 
smiths and aviation ordnance men. The 
dust bowl of Steinbeck fame is now a 
dry ocean and Norman a prairie flagship. 

In dispatches from the Fleet, almost 
buried mid the welter of war news, are 
citations for the heroic deeds of gunners 
and ordnancemen. To a man such as Chief 
Ordnanceman John Finn goes the Con- 
gressional Medal of Honor, highest award 
the nation can bestow, for his marksman- 
ship at Pearl Harbor. There is no more 
important job in Naval aviation. At Nor- 
man, in less than four months, the ord- 
nance school graduates more than 2,000 
AOM’s to active duty with the Fleet. 

For an insight into ordnance training, 
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swing the spotlight aboard an aircraft 
carrier. It is dawn, the carrier is snak- 
ing through the Pacific and loudspeakers 
order men to battle stations. In short 
second’s the AOM’s do their work. Their 
concern is firepower. They check and 
synchronize the deadly .50 caliber ma- 
chine guns in the Wildcat fighters. They 
load the bomb racks on Douglas Daunt- 
less dive bombers and lash tin fish to the 
Grumman Avenger torpedo bombers. 
They install the pyrotechnics—incendia- 
ries, float lights for taking drift, rockets 
for identification, and parachute flares for 
illuminating enemy targets. 

“An ordnanceman is responsible for 
everything that a plane fights with,” said 
Lieut. (jg) O. H. Craig, USN,/| veteran 
chief gunner who has seen service aboard 
the carriers Langley, Ranger and Wasp. 
That covers a lot of territory. Their 
duties also include knowledge of make- 
up of bombs and bomb fuses; proficiency, 
safety precautions and stowage|of small 
arms, preparation and maintenance of 
aerial towing equipment, such as target 
sleeves for gunnery practice jand fa- 
miliarity with propeller synchronization 
of machine guns and cannons, 

More than that, an ordnanceman must 
always be right. The machine gun must 
fire when called on, the bombs must ex- 
plode, the torpedoes must blast their way 
into the hold of the enemy ship. 

Training at the Norman ¢gchool is 
rapid and intensive. Six hundred and 
seventy-two hours of instru¢tion are 
jammed into 16 weeks already| crowded 
with the full life of a training station. 
“These boys must do everything except 
shoot the guns,” says Lieutenant Craig, 
“and if they can pass the physical re- 
quirements they may even do that.” Men 
weighing under 170 pounds and) less than 
5’ 10” in height are given the opportunity 
of receiving an additional month’s train- 
ing at the free gunnery schogl nearby. 
If qualified, they become aerial gunners 
and are immediately assigned to duty 
with flight crews in the combat area. 

Depending upon his ability and physical 
qualifications, a raw recruit today may 
be machine-gunning a Zero [plane six 
months later. That’s the goal |these en- 
listed men are working to attain. 

Ordnance training is broken down 
roughly into several phases tunder the 
Bureau of Aeronautics progfam, with 
extra wrinkles provided at Norman out 
of the fund of Craig’s personal experience 
over 25 years of service. For the first 
three weeks the sailors receive basic in- 
doctrination on such subjects as gear and 
assignments, blueprint reading) and hand 
tools. They divide their time between 
classroom and shop, getting| oral and 
visual demonstration of the |tools and 
techniques and then familiarizing them- 
selves with the tools they must use in the 
performance of their duties in the squad- 
ron. 

Ordnancemen are assigned such shop 
projects as the slotted anchor plate— 
blanking and drilling and slotting and 
cutting lightening holes, internally 
threading a plate, making a stud, extract- 
ing a broken stud, grinding tools, sharp- 
ening drills, the riveted patch and fuel 


(Continued on page 147) 


GARMENT 
PARACHUTE 


by ROWLAND CARTER 


Inventor suggests harness straps built into 


pilot’s jacket as a means of overcoming the 


discomfort and strain of seat or back packs. 


A NEW step toward freeing the backs of 
flyers from the cumbersome parachute 
pack was taken with the grant of a patent 
to Comm. Aurelius B. Vosseller of the 
Navy’s Bureau of Aeronautics. 

Commander Vosseller devised several 
designs of a combination flying suit and 
‘chute which holds the promise of an 
eventual boon particularly to gunners and 
bombardiers of big military planes. 

The Navy (and presumably the Army 
Air Forces) is keenly interested in the 
development, but prospects are that 
further refinement of designs would be 
awaited. The Navy’s position was that 
none of the several designs yet proposed 
was superior to standard separate para- 
chutes. 

A fully satisfactory flying suit and para- 
chute has long been an object of research 
by numerous individuals and organiza- 
tions. Obviously, military airmen espe- 
cially would benefit were it not necessary 
for them to wear awkward parachute 
bundles dangling from their bodies. 

“Standard seat or back pack parachutes 
are so uncomfortable that they cannot be 
worn for long periods without causing 
torment to the wearer, especially when 
used in large airplanes where the wearer 
has to move around from place to place in 
the performance of his various duties, and 
does not remain constantly seated as does 
the pilot or passenger in a smaller air- 
plane,’ Commander Vosseller said in ap- 
plying for his patent. (No. 2,290,218). 

“It is the practice in large airplanes for 
the members of the crew to wear the 
parachute harness only, while the para- 
chute pack is theoretically quickly at- 
tachable in case of emergency. In spite 
of this, however, many deaths have oc- 
curred in large airplanes when the emer- 
gency happened too quickly for the para- 
chute pack to be attached.” 

A basic difficulty with jacket and ’chute 
combinations however is that they or- 
dinarily weigh almost as much as a separ- 
ate garment and parachute. The com- 
bination must have the same canopy and 
suspension line as a conventional ’chute. 
The harness will weigh about the same, 
whether in a suit or separate, and the 
provision which must be made for stow- 
ing the canopy adds weight offsetting the 
reduction resulting from elimination of 
the pack. 

A standard parachute complete weighs 
approximately 23 pounds. The weights 


and some other important details of Com- 
mander Vosseller’s alternate designs were 
withheld, but enough information was 
made public to suggest that weight was 
one explanation of the official reaction 
to the latest attempt to meet the short- 
comings of the separate chute. 














Design shows how major part of harness 
straps are built right into the jacket. 


On any such design, moreover, is a 
heavy responsibility. No unnecessary 
chances can be taken with equipment 
on which an airman’s life depends in an 
emergency. 

Commander Vosseller’s invention pro- 
vides for a_ strongly-reinforced flight 
jacket with the major portion of the 
harness straps built into it. The para- 
chute canopy is so spread over the back 
of the jacket that it occupies substan- 
tially less space than the conventional 
back pack. It has the advantage in this 
position, too, of providing a cushion and 
warmth to the wearer. 

The Vosseler combination has means 
for maintaining the canopy thus distrib- 
uted, preventing the canopy and shroud 
lines from slipping down. The main har- 
ness straps loop about the shoulders and 
thighs in much the same manner as the 
conventional chute, but are built into the 
jacket. Ingenious means are provided 
for protecting and covering the rip cord 
pin. 

END 
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Lieutenant Bower was appointed an avia- 
tion cadet from the Naval Reserve Avia- 
tion Base at Anacostia, D. C., reporting 
for training at Naval Air Station, Pensa- 
cola, Fia., on July 25, 1939. He was 
designated a Naval aviator on July 24, 
1939. He became an ensign on August 19, 
1939, and four days later was assigned 
to VF-7 squadron on the carrier ‘'Wasp."’ 
He was made a lieutenant June 15, 1942. 











OG is no fun, for any airman. I’m 
F noe speaking of “cloud,” as the Brit- 

ish say, into which a hard-pressed 
bomber pilot may duck to evade enemy 
fighters, but of the fast-forming, low- 
hanging soup which blots out landmarks 
and landing fields. 

My first object lesson along this line 
occurred about three years ago when I 
was a student Naval aviator at Pensa- 
cola. Returning by car to the air sta- 
tion one night I heard the drone of a 
single plane above. Curiously I stopped 
the car to look. 

The night, perfectly clear two hours 
before, had become overcast and grim. 
Ugly clouds rolled overhead, and white 
layers of fog settled down as low as the 
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Unless he is an expert instrument flyer, the pilot of this fog-shrouded Grumman F3F should stay on the ground. 
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METRO-GOLDWYN-MAYER 


by Lieut. J. C. BOWER, Jr. 


Hours spent on the ground in a Link Trainer 


will save many lives aloft. A Naval air pilot 
tells what bitter experience taught him. 


treetops. The moon still shone through 
a hole here and there, and I could get 
an occasional glimpse of the plane’s red 
and green wingtip lights. 

From another quarter came the sound 
of a second plane, to be followed shortly 
by the drone of a third, and then a 
fourth. Finally it seemed that there were 
eight or more planes scattered out of 
sight above, wandering aimlessly, each 
with a pilot straining to see the lights of 
the field. 

Most Fiy1nc readers will recall what 
happened. Nine advanced students had 
taken off in their little F4B-4 fighters, 
accompanied by three instructors in 
North American NJ-1 advanced trainers. 
These instructors were “chase pilots” to 


watch over the students during the course 
of a night cross-country training flight 
over points in Alabama. The flight had 
been made without incident, but as the 
12 planes returned to the vicinity of 
Pensacola a quick-forming fog was be- 
ginning to obscure the lights of Corry 
Field. 

Hastily the student flyers broke up 
their formation, preparatory to landing 
singly. Their haste—and the fighters’ 
lack at that time of radio communication 
—proved their undoing. Already it was 
too dangerous to attempt a landing, and 
the night flying officer on the ground so 
informed the three instructors in the air. 
Too late. Only one of the nine students 
could be located. He followed an NJ-1 
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north and all four planes effected safe 
landings at fields in Alabama. 

Over Pensacola eight fighters milled 
about; time dragged on and their fuel be- 
gan to run low. Each student was alone; 
each had his own decision to make. One 
by one six of them reached the conserv- 
ative, comparatively safe decision. One 
by one they headed north, away from 
the gulf, climbed for altitude and bailed 
out. 

Five of these six floated to safe land- 
ings on terra firma. The sixth, Cadet 
Charles Harbert, came down in the broad 
reaches of Escambia Bay. As luck would 
have it Harbert, a non-swimmer, landed 
in water that was only waist deep. In 
every direction he turned the water got 
deeper! But around his neck still hung 
a flashlight, and with this he signaled 
fishermen who picked him up in a boat. 

The remaining two students were killed. 
One, an officer in the Brazilian navy, 
tried to land his plane at Corry Field, 
but lost control and crashed. The other 
crashed some 20 miles to the north. Evi- 
dently he was attempting a landing, or 
else was just too low to jump when he 
ran out of gasoline. 

Thus ended Lesson One. Lesson Two 
came a step closer to me, for it involved 
a good friend, a pilot flying a Grumman 
Wildcat (F4F-3)—the same type of fight- 
er plane used in my squadron. 

This pilot aloft on a gray day in Vir- 
ginia, had occasion to stop at the Army’s 
Langley Field, just a few minutes by air 
across Hampton Roads from the Norfolk 
Naval Air Station. His business done, 
he took off for the short flight home. But 
in less time than it takes to tell, fog 
closed down! Combined with flurries of 
snow, the fog so covered everything that 
the pilot missed air station, Norfolk, and 
all. Langley Field too was blotted out. 

Without a beam coil in his radio re- 
ceiver he could only go on instruments 
and hope for a clear spot. Now he could 
thank his stars for the long hours of fly- 
ing under the hood, and the sweaty ses- 
sions in the Link Trainer. For he was 
on instruments more than an hour, with 
no glimpse of what lay below. Flying in 
general south and west, lest he be drifted 
over the ocean or Chesapeake Bay, he 
finally found a hole near Murfreesboro, 


N. C., dragged a wheat field, landed 
safely. 
Thus ended Lesson Two. I had been 


convinced from the start that fog and 
flying don’t mix well, but Lesson Three 
was still to come. 

The United States’ neutrality patrol 
was just beginning to get well under way, 
and I was aboard one of our aircraft car- 
riers somewhere in the Atlantic. 

Twelve of my squadron’s fighter planes 
(Grumman F4F-3’s) were scheduled to 
go out from the ship on routine patrol. 
My own No. 9 plane happened to be 
spotted sixth on the flight deck. 

The first three-plane section, composed 
of the skipper—quiet, modest Don Mac- 
Mahan—Jim Rigg and “Red” Hessel, took 
off one by one. After that came Joe 
Eastman and Phil Phillips in 16 and 18. 
Then it was my turn, to make a last check 
about prop setting, tab settings, etc., and 
to gun my engine as the dispatching of- 

(Continued on page 107) 
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PLANE PAINTER 


by E. JAY DOHERTY 


Bill Heaslip is the aviation artist who took color 


designs from the birds; planes took them from him. 


ILL HEASLIP was dining in a stylish 

New York restaurant one day with a 
woman whom he had but recently met. 
They were getting along famously, until 
Bill casually invited her up to his studio 
to see his etchings. The lady, furious, 
departed with a toss of her head. Imagine 
her chagrin when she learned that Wil- 
liam Heaslip is one of the most accom- 
plished etchers in the United States! 

The story is Walter Winchell’s, but the 
opinion of Heaslip’s work is general 
throughout artistic circles. He is credited 
with starting the fad during the last dec- 
ade for painting airplanes in bright hues 
to jibe with the coloring of birds. His 
work is widely known and loudly praised 
in aviation circles, for his specialty is in 
the field of aeronautics, although he does 
much commercial drawing and painting 
not limited to the industry. 

Cy Caldwell, well-known aviation 
scribe, once wrote, “So far as I know, 
there are only two artists in America who 
can draw an airplane as it actually is 
—Bill Heaslip and Clayton Knight. Hea- 
slip’s excellent flying illustrations in 
various well-known publications, with 
Knight’s spirited sketches in ‘Liberty’ 
and other magazines, form the entire 
worthwhile contribution to American 
aeronautical art.” 

The Berryloid Fleet series of pictures 


was destined to make Heaslip famous as 
a bold artist with a new conception of 
the use of color in airplanes. It received 
unusual attention in and out of the in- 
dustry and is still remembered as a 
milestone in the field of aviation art. 

The Berryloid company, manufacturers 
of aircraft finishes, commissioned Heaslip 
to execute 14 illustrations for use in 
color advertisements to appear in all the 
major aviation magazines. He came up 
with a new idea that would show the 
product in its best light, make advertise- 
ments that would be looked at, draw 
comment from potential users of the 
product. Consequently, he painted 14 
pictures, each depicting a different type 
of plane colored on the scheme of a 
bird. These pictures appeared in print 
during 1928-29. Heaslip’s perfection of 
detail and use of resplendent colors were 
responsible for the blossoming out of 
brilliantly colored planes on airports all 
over the nation. 

The Smithsonian Institute wanted to 
hang the originals on permanent exhibi- 
tion, but they were so much in demand 
for short-term appearances, re-publica- 
tion and other purposes that the Smith- 
sonian did not get them. 

Heaslip is not the “Greenwich Village” 
type of artist. He is in his middle forties 

(Continued on page 114) 


A flying veteran of first World War, Mr. Heaslip is one of few artists whose work 
is recognized in the aeronautical field for meticulous accuracy and fine details. 
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The Army Air Transport Command is proving the feasibility of big-scale air freight operations. 


IME and present world events have 
Toore out more fully than ever before 

the fact that the shipment of cargo by 
air in huge multiple motored air freight 
ships, with perhaps a train of gliders in 
tow, is the present day answer to a world 
desiring the best in freight and passenger 
transportation. 

Today the airlines operating on com- 
mercial routes throughout the United 
States stop at approximately 300 cities 
on scheduled flights. The railroads have 
over 125,000 points from and to which 
shipments move and the motor truck can 
reach every city and town in the coun- 
try. 

It is clearly seen then that at present 
in order for the carriers of air cargo to 
compete with the other forms’ of freight 
transportation there must be made avail- 
able the means to provide not only a far 
more complete coverage of the United 
States outside the limits of existing air- 
ways, but also the addition of pick-up 
and delivery service. 

There is one agency that can provide 
those means to make complete the serv- 
ice of air freight transportation all over 
the country and that is the motor truck 
line. By co-ordinating the movements of 
freight planes in the air with scheduled 
ground transport by motor truck, the air- 


FREIGHT— 
BY AIR 


by SIGMUND K. LOHN 


An analysis of air freight’s future reveals need of 


co-ordination by airlines and motor truck operators. 


lines have a practical present day answer 
to the problem of giving adequate freight 
transportation service to the entire coun- 
try, and without losing the valuable time- 
saving element of speed by air. 

Within each state traversed by the air- 
lines there is at least one city stopped at, 
large enough to provide the necessary ac- 
commodations for handling air freight, 
such as warehouse space, preferably at 
the airport, and most of all having a local 
and/or intra-state motor truck company 
capable of providing not only city pick- 


up and delivery service, but also, in the 
instance of an intra-state truck line, pro- 
viding the link between the airport and 
the city or town elsewhere within that 
state to which goods may be consigned. 
Intra-state truck lines operate wholly 
within the state and do not carry goods 
across state lines. However inter-state 
motor carriers are licensed to cross state 
lines and are under the jurisdiction of 
Federal as well as state authorities. 
Since the motor truck rates are already 
an established factor there remains only 
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the publishing of freight rates by the air- 
lines to complete the picture. Two meth- 
ods for determining a scale that will re- 
sult in a reasonable financial return to 
the airlines as well as to the truck lines 
are herewith presented. 

First, the airlines and trucking com- 
panies could publish a joint tariff which 
would in all probability necessitate the 
approval of both the Interstate Commerce 
Commission and the Civil Aeronautics 
Board. 

These tariffs would contain both the 
charge for air travel, and motor truck 
pick-up and delivery service. Although 
called joint tariffs such issues would in 
reality be only local tariffs, i.e., contain- 
ing rates for air cargo and associated 
truck movement over only one airline. 
The actual joint tariffs would include the 
rates of two or more participating air 
carriers as well as the rates for motor 
freight service from airport to point of 
destination. An over-all charge for both 
air and truck transportation in the one 
rate, quoted in cents per 100 pounds, from 
point of origin to destination would elim- 
inate printing the motor haul propor- 
tionals, individually. The only direct ref- 
erence to the freight truck lines would be 
in the rules and regulations of the tariff. 
Any deviation from the rates quoted in 
the specific items of the tariff, with ref- 
erence to motor freight charges, load lim- 
its, etc., would find its authority in the 
rules and regulations. 

Secondly, the airlines could set up their 
own tariffs, joint and local, but not in- 
cluding the rates for motor truck cartage. 
In each state where motor service is pro- 
vided the airline companies would hire 
the intra-state, or if need be an inter- 
state, truck line to act as a contract car- 
rier or agent to provide the ground haul 
of the air shipment, either within that 
state or across state lines if such move- 
ment by an interstate truck company 
proves practical. The charges for such 
motor line transportation will be in addi- 
tion to those of the air carrier and will 
be those computed from the rates of the 
motor freight tariffs on file with state 
authorities or the Interstate Commerce 
, Commission. 

Considering for the moment that the 
airlines have for purposes of freight class- 
ification divided the United States into 
three territories namely, east, south and 
west. 

Eastern territory would lie within the 
boundaries of a iine running from Cari- 
bou, Me., south along the Atlantic coast 
line to Washington, D. C., thence west 
following the route of American Airlines 
to Chicago, thence north along the route 
of Pennsylvania Central Airlines to Sault 
Ste. Marie, thence east to the Atlantic 

Southern territory would lie within the 
boundaries running south from Washing- 
ton, D.C., along the Atlantic to Miami, 
thence west following the Gulf Coast to 
New Orleans, thence north along the 
route of Chicago and Southern Airlines 
to Chicago, thence east to Washington, 
D.C., following the route of American 
Airlines through Indianapolis and Cin- 
cinnati. 

Western territory would embrace that 

(Continued on page 96) 


Aeronautics in High School 


by CHARLES I. STANTON 


Administrator, Civil Aeronautics Administration 


Flight and ground training courses provide means of pre- 
paring huge reservoir of potential pilots for services. 


IGH school boys are not too young to 

learn to fly. 

This proposition, which has long been 
debated by parents, school officials and 
flying fans, not to mention the students 
themselves, will be demonstrated when 
the majority of the 210 boys in 21 selected 
high schools have completed their ele- 
mentary instruction and have passed 
their private pilots’ tests in the experi- 
mental secondary school phase of the 
Civil Aeronautics Administration’s cur- 
rent pilot training program. 

Actual commencement of training in 
ground school and flight training awaited 
only passage of the annual appropriation 
bill, the CPT item of which had already 
been favorably considered by House and 
Senate. 

Three schools from each CAA region in 
the United States, which have either been 
actively engaged in or preparing for avia- 
tion instruction as part of their curricula, 
were selected for the first experimental 
tests. 

To make possible the training of high 
school students, the age minimum for the 
CAA’s pilot training program has been 
dropped to 17. Thus, most of the appli- 
cants will have reached the present mini- 
mum age for certification (18 years) by 
the time they have completed their 
ground and flight training. Applicants 
who are already 18 years of age will be 
required to enlist in the Air Forces or 
Navy reserve corps. Others will sign an 


agreement to apply for enlistment in the 
reserve when they reach the age of 18, 
whether they have finished their training 
or not. Obviously these applicants will 
be required to obtain their parents’ con- 
sent before being given any of the train- 
ing. 

Following the CAA practice of obtain- 
ing the benefits of the aviation training in 
as many localities as possible throughout 
the country, the regional managers were 
requested to select schools located in 
towns which now have little or no civilian 
pilot contract training. Thus, some 20 
flight training contractors will get a 
chance to help “keep ’em flying” in addi- 
tion to the more than 500 now engaged in 
the program. In a few cases, these flight 
training contractors have previously had 
CPT contracts. 

Ground school will be taught in the 
high schools under the same plan as now 
followed by the CPT in the colleges. The 
course will run for 16 weeks and is iden- 
tical in every way with the elementary 
course now given to college students. In 
a few cases, these high schools previously 
have sponsored non-college CPT classes. 

A portion of the funds for the program 
has been accumulated from lapses and 
cancellations during the fiscal year now 
closing. The appropriation bill for the 
next year’s CPT work provides for $8,- 
000,000 to be made immediately available, 
and from this the balance needed to make 

(Continued on page 120) 


Thousands of college students trained in CAA's CPT program have joined the Army or 


Naval air services. 


The same sort of training now is planned for high school pupils. 
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The Automotive Body Engineer 
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in Aviation 
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Automobile artisans were quick to adapt their skill to building strange parts, such as these nacelle fillet jigs. 





Mr. Widman, who prepared this article for the 
Society of Automotive Engineers (with whose 
permission it is herewith published), was gradu- 
ated from the University of Michigan in 1930, 
with a degree in aeronautical engineering. He 
started to work for the Murray Corporation of 
America, assigned to design and build a water 
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by JOHN C. WIDMAN 


Jhe automotive industry was confronted by 





pointed product engineer. 





glider. The project, however, was later aban- 
doned. In 1940, upon the formation of an air- 
craft division of the company, he was ap- 


\" 











ference between aircraft engineering 

and automobile engineering, one should 
go back into the origin of the two 
branches and note some of the basic char- 
acteristics of each. 

The methods and terminology of the 
automotive phase is a clue to its origin. 
In auto work we are accustomed to speak 
of such things as running boards and 
dash panels. We spoke of mud guards 
long before we called them fenders. Some 
might even remember when cars had 
whip sockets. As we ali know, the orig- 
inal engineers in the automotive field 
were carriage makers. 


|" a comparison of the fundamental dif- 


Aircraft-engineering methods likewise 
can be traced by the terms in common use 
today. The aircraft industry drew some 
of its original personnel from the ship- 
building trade and consequently we hear 
of bulkheads, water lines, buttock lines 
and loft boards. 

Although both the automotive and air- 
craft industries had their start in the same 
general part of this country at approx- 
imately the beginning of the century, the 
automobile had the advantage of a more 
rapid advancement. It more quickly took 
hold of public fancy and consequently 
boomed into one of the leading industries 
of the world. Thus it was natural that 


new and strange materials and methods when 
it became allied with aircraft production. 


the methods employed in the automotive- 
engineering field developed around the 
idea of mass production. 

Many of us have worked in an auto- 
motive engineering department which 
was such in name only. Upon approval 
of a design, a few lines were laid down 
on a sheet of paper to control the shape 
and locate the windows and doors. This 
draft was transferred to the shop. The 
shop layout man took this sketch and 
from it laid out all his own pillars and 
frame work and framed his own body. It 
was then paneled, painted and trimmed, 
all by an expert in his own field who had 

(Continued on page 87) 
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Good Morning, 


Inspector! 


by JOHN R. HOYT 


Normal flight behavior on the part of student 
pilot is his best guaranty of showing average 


CAA inspector that he is worthy of an “okay.’ 


five miles, visibility unlimited and high 

scattered clouds upstairs. A nice day 
for a flight test with the inspector who 
has just landed his black and orange 
colored monoplane on the runway. 

But a bit of misgiving assails you. 
There is a doubt as to what to say, how 
to act ... how to pass this flight test. 
To make matters worse, stage fright 
(called inspectoritus) rears its ugly head. 
Now what to do? 

In the first place a little psychoanalyz- 
ing is necessary. Self-study — knowing 
exactly what one can do—is the best 
asset one can have. Go back over those 


|’: early morning, with the wind about 


’ 


hours spent in practice and give your- 
self a grade: if the spot landings were 
good then, they probably will be good on 
the check. Certainly they will be no bet- 
ter, and from that we have the first rule 
in taking a flight check: 

“Relax! Don’t try to fly any better than 
you're able, because you can’t. Prob- 
ably you'll fly slightly worse, but not 
much worse, than daily practice. So just 
take it easy and give the inspector your 
ordinary, every-day ride. Trying too 
hard, getting tense, or being afraid are 
sure ways of not doing your average per- 
formance.” 

In the next place, analyze the inspec- 


tor. He is just another person, bent on 
doing his job and getting back home to 
the wife and kiddies. Flying is his work, 
and you are just another person to him. 
Why not go out of your way to be 
friendly? Smile, and give him a cordial 
greeting. 

“Good morning, inspector!” 

Easy, just like that. Don’t overdo it, 
gush, or effuse. Greet him just as you'd 
say hello to Joe Doakes, except to omit 
the slap on the back and the use of the 
first name! Of course, you may know the 
inspector intimately outside of business 
hours, when it is fine to call him by his 
first name. But during business hours, 
and especially a flight check, make it 
easy for him by a diplomatic, “Good 
morning, inspector.” 

You can always make it easier for 
yourself by getting him to say “yes” once 
or twice. Use your ingenuity. Talk about 
the weather, or about his kids. Ask him 
if it’s true that he has flown pursuit jobs 
(but be swre that he has, before you ask 
him such a question!) Show some inter- 
est in an achievement of his, but don’t 
overdo it because leg-pulling is usually 
obvious. 

With these points well set, you should 
be ready to fly. Don’t do as one appli- 
cant did, and start out wrong by climb- 
ing into the plane and requesting the in- 
spector to turn the prop for him! In the 
first place inspectors are not required to 


(Continued on page 136) 


Word that the flight test inspector is due is the signal for students to get their planes in readiness. 
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SHIR SERVICES Section: 











Physical training is an important factor in all stages of AAF flight training. Mechanics (right) check AT-9 engines. 


ADVANCED TRAINING AT ELLINGTON 


over-awed, because you're handling 

so much more airplane than you ever 
have before; then you feel like patting 
yourself on the back when you start to 
get the hang of it.” 

That’s how an Army aviation cadet at 
an advanced multi-motor flying school 
like Ellington Field, Tex., feels when he 
begins training in a bi-motored advanced 
training ship. 

The change from the single-motored 
planes used at basic flying schools to the 
AT-9’s at Ellington is a tremendous one, 
and the experiences—physical, mental, 
emotional and social—that are crowded 
into the cadet pilot’s eight weeks at the 
world’s largest multi-motored flying 
school are numerous. 

The cadet won't see a plane close at 
hand until he has been on the field two 
days—and it'll be three before he flies one. 
He has a lot of forms to fill out, people 
to meet and things to learn before he can 
start actual flight training. 

He arrives at the gate. There to meet 
him is either a non-commissioned officer 
working in cadet headquarters or a re- 
cently commissioned former cadet, who 
will take him to cadet headquarters. He’s 
welcomed there by Capt. John D. Todd, 
secretary of the Air Corps Advanced Fly- 
ing School, and given his transfer and 
special orders. 

Next, the future bomber pilot goes to 
work at filling out forms. One is the lo- 
cator form. If someone calls for him at 
the field and knows only his last name 
and home town, this helps locate him. 
The enlisted man in charge of the field’s 
locator system looks up “Cadet Jones,” 


Peover: you're bewildered and a little 





and finds five of them on the post. But 
the form Jones has filled out shows col- 
lege, home town and other information 
which may help to find him. 

Then he fills out a religious preference 
card. 

Third, he’ll fill out a long form for the 
public relations office so that it may keep 
his home town papers and other publica- 
tions informed of his doings at the field. 

Most of the afternoon of his first day 
is spent in drawing flying equipment: 
head phones, dark flying glasses, leather 
jacket and boots for winter flying, light 
gabardine coveralls for summer. He’s as- 
signed to a barracks, where he deposits 
the paraphernalia he’s just drawn, then 
goes to the field hospital for a complete 
physical examination. Naturally, he al- 
ready has been examined before his ap- 
pointment as an aviation cadet, but this 


The Curtiss-Wright AT-9 gives Army cadets their first taste of mul 





satin it: page 36 


ti-engined training. 


is the final going-over, which will deter- 
mine whether he is in fit condition to 
receive his commission on graduation 
from Ellington. 

The class entering training is divided 
into two parts—the tall and the short. 
The smaller men will be trained in single- 
motored AT-6’s and probably will be sent 
to a pursuit command when their course 
is finished. The tall ones are those who'll 
fly the AT-9’s, nearest approximation in a 
training ship to a combat bomber. After 
assignment to these divisions, called 
training squadrons, the cadets are through 
as far as the first day is concerned. 

On the second day the new cadets form 
in the cadet area and march to the chapel, 
where they have their first chance to meet 
the men who are in charge of their train- 
ing program. 

(Continued on page 140) 
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HE Remembers Wake Island! 
VIATION CADET HAROLD CLIF- 
FORD MEYERS, 24, of Sacramento, 

Calif., has a particularly strong reason 

for “remembering Wake Island” and 

wishing to wreak havoc on Tokyo. Both 
his father, Charles W., and his brother, 

Charles L. Meyers, were on Wake Island 

when it was attacked by the Japs and 

both are reported missing in action. 

Cadet Meyers is taking his pre-flight 
training at the San Antonio, Tex., avia- 
tion cadet center to become a combat air- 
crew pilot. 


Bronson Field Commissioned 


RONSON FIELD, the fourth auxiliary 

base to go into operation under Pen- 
sacola Air Station’s rapidly expanding 
program of training, now is in commis- 
sion. Located 12 miles west of the main 
station, the field includes several large 
hangars, an administration building, bar- 
racks for cadets and bachelor officers, 
enlisted men’s barracks and a large recre- 
ation hall. 


Admiral Read Heads Navy 
Technical Training Command 





Rear Adm. A. C. Read. 


EADQUARTERS of the Naval Air 

Technical Training Command have 
been established in Chicago, IIl., under 
the command of Rear Adm. Albert C. 
Read. The Navy announcement states 
that Admiral Read’s command “will be 
responsible for the general supervision 
of technical aviation training conducted 
by the Navy at educational institutions, 
manufacturers’ plants and at trade and 
other special schools located at Naval air 
stations and not connected with pilot 
training. All these functions will be in 
addition to the primary work of adminis- 
tering all the current Naval training 
schools for aviation maintenance men, re- 
pair crews and technicians.” 

The Naval air force is divided into four 
departments: primary pilot training, with 
headquarters at Kansas City, Mo., inter- 
mediate pilot training, Corpus Christi, 
Tex., and Pensacola, Fla.; final operations 
pilot training, Jacksonville, Fla., and the 
technical training command, Chicago. 

Admiral Read commanded the NC-4, 
which in August, 1919, was the first air- 
craft to cross the Atlantic. 





Observers are trained as “Peeping Toms.” 


Observe and Report 

HIS professional “Peeping Tom” from 

Brooks Field, Gulf Coast Army Air 
Forces Training Center aerial observa- 
tion school, shows how to lift the win- 
dow shades on Jap-Nazi skulduggery. 
Men of this caliber, camera in cockpit, 
will become members of observation 
squadrons in one of the five Air Support 
Commands after nine weeks of intensive 
flight training. 


Psychology in Training 

HE aircrew man must be dangerous to 

the enemy—not to himself or to his fel- 
low flyers! 

With this rule in mind, Army doctors 
and psychologists in the classification sec- 
tion at the San Antonio Aviation Cadet 
Center are constantly on the alert for 
the “dangerous man.” 

That is, “dangerous” in the sense that 
through some physical deficiency, he 
would be a hazard to himself and to the 
fellow members of a squadron or aircrew. 

Lives and planes are saved by minute 
and delicate examinations given each avi- 
ation cadet before he ever enters the 
cockpit of a plane at primary school. 

Of course, few men who arrive at the 
classification section for assignment as 
pilots, bombardiers or navigators, fail to 
pass the examinations with flying colors. 
They have submitted to physical exam- 
inations before their arrival. 

When, however, the cadet is found to 
have some physical deficiency that might 
make him a peril in the sky, he is given 
a sympathetic explanation of the reasons 
for his classification. 

Each man subjects himself to hearing 
tests, eyesight and color-blindness exam- 
inations. His teeth are checked. His 
nervous control and equilibrium are esti- 
mated. It is found how quickly he can 
recover from exertions involving pulse 
and blood pressure increases. 

It is a thorough medical going-over 
—but, unquestionably it is a going-over 
that has resulted in the saving of lives 
and planes. 


“Commando” Training 
For Naval Aviators 


ELL under way is the Navy’s program 

of creating a corps of thousands of 
“Commandos of the air.” 

It is recognized that flying, gunnery 
and navigation are not enough for effec- 
tive Naval aviation. The boys have to be 
physically tough as well as technically 
efficient if they are to do the job the 
Navy expects of them. Accordingly four 
special centers for “toughening” have 
been established, and newly qualifying 
aviation cadets will attend one or an- 
other of these before they start in on their 
actual flight training. The centers are 
located at the University of North Caro- 
lina, the University of Georgia, the Uni- 
versity of Iowa, and St. Mary’s College, 
in California. 

Patriotic high school athletic instruc- 
tors all over the country have been in- 
quiring how they may gear their pro- 
grams into this new wrinkle in aviation, 
and the Navy has an answer for them. 
Qualified athletic instructors may take a 
special two week intensive course which 
will put them through about the same 
routine which is being given the cadets. 
Instructors electing to do this must.pay 
their own transportation, board and inci- 
dental expenses, but the Navy will furnish 
living quarters, and there is no charge for 
tuition. Applications should be ad- 
dressed to the commanding officer of the 
training center which is most convenient. 


Mistaken Identity 





Maj. Weldon H. Smith. 


HROUGH a confusion of names in the 

War Department files, Maj. Weldon H. 
Smith (above) was identified in an of- 
ficial Army press release, published in 
FLy1nc October, 1942, as “Lieutenant” 
Smith and a son of Lieut. Col. A. W. 
Smith, flight surgeon in the Army Air 
Forces. 

Colonel Smith has two sons in the Army 
Air Forces, Lieut. Robert B. Smith and 
Lieut. William Andrew Smith. Maj. Wel- 
don H. Smith is the son of Mr. and Mrs. 
Cassius Crowell Smith of 1554 Scenic 
Avenue, Berkeley, Calif. 

In providing the correct identifications 
in this matter, the Army Air Forces edi- 
torial office writes: “We deeply regret 
that this mix-up occurred ... errors of 
this type fall into a category that can 
only be labeled ‘unfortunate and regret- 
table.’ ” 
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Obstacle Course Popular 


‘ésLJELL’S Half Acre,” is what the en- 

listed personnel have dubbed the 
new obstacle course erected by the guard 
squadron at the Enid, Okla., Army Flying 
School. 

Designed to present every type of ob- 
stacle, both natural and artificial, that a 
soldier might meet in actual combat, the 
1,000-yard course was built primarily for 
use by guards and recruits but will be 
open to anyone on the post who wishes 
to run it. Average time for running the 
course is about four minutes. 

The course should prove to be a real 
toughener since it is modelled after the 
commando-courses now in vogue as con- 
ditioners throughout the Army. Those 
who have made the run will testify that 
it is the hardest 1,000 yards they have 
ever traversed. 

(Either by intent or accident the course 
was set up directly in back of the post 
hospital.) 


Navy Seeks “Freight” 


HE United States Navy hardly could be 

called a “common carrier,” but there’s 
one freight job it has been called upon 
to perform and which it has undertaken 
with enthusiasm and pleasure. 

A few Americans are anxious to return 
medals bestowed upon them in the past 
by Japan, they being now revealed for 
the tokens of treachery they are. What 
better way to return them than along 
with a load of bombs? And _ that’s ex- 
actly the way the Navy’s sending them 
back! Have you a medal you'd like to 
send back to Hirohito, along with an 
emphatic token of your contempt? Just 
send it to the Bureau of Aeronautics, 
Navy Department, Washington, D. C. It 
will be delivered! 


THE AAF'S “CADET KNUCKLEHEAD" 
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lts vital spots protected by armor plate, Republic's P-47 weighs three tons more than Jap Zero. 


THE ARMY'S "THUNDERBOLT" 


HE production lines are spewing out 

America’s newest aerial threat—the 
tough and deadly Republic P-47, which 
already is known as “the best fighter 
plane in the world.” It will climb faster 
and fly faster than any other single- 
engined pursuit in service. Above is the 
first picture made of a formation of 
P-47s in actual flight. Soon the spread 
of their wings will darken the skies 
wherever Army Air Forces pilots fly and 
fight. 


The P-47 is designated as the Thun- 
derbolt—and it’s an apt description. Car- 
rying .50-caliber machine guns and pro- 
tected in all vital spots by thick slabs of 
armor plate, it weighs six tons, as com- 
pared to the two and one-half tons of 
the flimsy Jap Zero. Turbo-super- 
charged for high-altitude flying, the 
P-47’s 2,000-h.p., 18 cylinder engine pulls 
it through the air better than 400 m.p.h., 
and zooms it up to 40,000 feet without 
any trouble. 





What's in a Name? 

HEN is a Colonel NOT a colonel ...a 

Major NOT a major . . . and a private 
a Colonel and a Major? 

Two soldier-students at the AAF Tech- 
nical Training Command radio school at 
Boca Raton, Fla., pose those twisters. They 
are Colonel Harry Adams and Major 
Leon Coleman, who at birth were chris- 
tened “Colonel” and “Major!” 








+ 





Lon'E CONCENTRATE ON MAPS! 





| SHOULD BEIN. 
THE VICINITY 
OF ALTOONA! 








No. 2 in the series of specially prepared drawings used by the Army Air Forces 
to impress upon aviation cadets the “wrong” way of conducting themselves in air. 


Prepare Pilots for Water 

COURSE designated to prepare offi- 

cers, cadets, and enlisted men to meet 
any emergency in the water is in full 
operation at the Naval Air Station, Pen- 
sacola, Fla. 

All students entering patrol plane 
squadrons go through the course. Divided 
into two sections, the men learn how to 
use a life jacket, assemble, inflate and 
handle the rubber boats, and the handling 
of a parachute in the water. They also 
are taught procedures to use in rescuing 
shipmates—breaking holds, carrying men, 
proper swimming strokes and, finally, 
artificial respiration. 

The course is specifically designed for 
the patrol plane squadrons, but it might 
be used by any squadron whose oper- 
ations are chiefly over water. Students 
begin the course when they begin train- 
ing with patrol planes and its successful 
completion is necessary before they check 
out of the squadron. 

* 7 - 


Army Information Booklet 


HE War Department has announced 

publication of a booklet entitled “Per- 
sonal affairs of military personnel and 
their dependents,” designed to acquaint 
every member of the Army with the pro- 
visions made under law and Army regu- 
lations and instructions for the welfare, 
protection and security of their depend- 
ents. 

The 46-page booklet will be distributed 
so that every member of the Army will 
have access to it including those now in 
service and others as they enter. 

Among the subjects covered are trans- 
portation of dependents of military per- 
sonnel and shipment of household goods; 
allotments of pay and deductions, etc. 
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Selecting the Airfoil Section 


by RAOUL J. HOFFMAN 

















































































































Comparison of airfoils indicates many 
factors to be considered by designers. ™ ais tae 
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encounters is the selection of the best 

airfoil section for his design. To use 
a streamline section or one having a 
cambered under-surface is always a 
question to be decided upon. There is, 
however, no perfect section that would 
give an undisturbed airflow in all angles 
of attack. 

The laminary airflow lines shown in 
Section 1 should represent the deflected 
path of an undisturbed air current fol- 
lowing a plate indicated by the heavy 
line. It is also the mean line. 

For correct investigation of the forces 
resulting from the deflected airflow, Ber- 
noulli’s theorem and the circulation 
around a wing should be applied. This 
theory, however, will not help the stu- 
dent interpreting and predicting any 
characteristics of an airfoil from its out- 
line. 

It will be easier for this purpose to 
apply the centrifugal forces created by 
the air masses moving on a curved path, 
a path which is usually a combination of 
parabolas of higher degree. Another sim- 
plification will be to assume that the 
path is composed of circular arcs as illus- 
trated in Section 2. 

The centrifugal force created by the 
path from A to B and from D to E is 
downward. The resultant forces from B 
to C to D are upward. The drag is posi- 
tive from A to B and from C to D; it is 
negative from B to C and from D to E. 
A negative drag is nothing else than a 
thrust. 

From above assumptions it would fol- 
low to use only the portion from B to C 
to form an ideal airfoil. This is impos- 
sible for the air will not follow the rest 
of the path from C to E. By using the 
path from B to D for an airfoil shape 
the remainder of the flow lines will be 
retained. The airflow from A to B will 
be the upwash and from D to E the 
downwash. Both external flows are pres- 
ent at airfoils when speeding through the 
air. The main reason for not using curved 
plates for airfoils is the lack of strength 
and stiffness; also, as tests have proved, 
thicker airfoils have greater all-around 
efficient performance characteristics. 

In Section 3 a streamlined section is 
placed equally about the mean line. It is 
obvious that there will be no lift or drag 
resulting from the centrifugal forces ex- 
cept drag created by the skin friction. In 
the early days of aviation similar sections 
were used on airplanes. Some of them 
used flexible trailing edges to obtain the 
reverse curvature in flight. To use the 
portion from B to D for laying out an 
airfoil section as shown in Section 3 is to 
follow the trend of present day designs. 
The thickness of the airfoil will not in- 
fluence the characteristics of the airflow 
if the same mean line is employed. It 
would be a mistake to combine the upper 

(Continued on page 143) 
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Location of the control tower must dominate the field, as does this one at the Washington, D. C., National Airport. 





Mr. Crowley is an airport traffic con- 
troller at the Salt Lake City munici- 
pal airport. He had been in this posi- 
tion for six months prior to November 
6, 1941, on which date the Civil Aero- 
nautics Administration took over con- 
trol tower operations formerly under 
the management of municipalities. 
Thirty years of age, Mr. Crowley had 
spent 10 years in radio engineering, in- 
cluding television and sound recording. 














scattered throughout the country are 
observing a new efficiency displayed 
by the control towers at these fields. This 
follows by a few months the action of 
Congress in directing the Civil Aeronau- 
tics Administration to take over the op- 
eration of control towers at major air- 
ports used jointly by civil and military 
interests. With the airport traffic problem 
aggravated by an unprecedented increase 
in flight operations during the past year 
it was apparent to all concerned that some 
vital—and perhaps radical—step must be 
taken toward a solution. The timely 
change in jurisdiction over control towers 
is proving to be exactly what was needed. 
Rising public interest in air transporta- 


Prcstter landing at some 35 key airports 


tion and the expansion of air line facili- 
ties accounted for what could be called a 
normal portion of this sudden increase in 
operations. Coupled to this was the 
mushroom growth of our military air 
strength plus the humming activities of 
the CPTP. Actual figures just released 
by CAA show'that in January, 1942, air- 
way traffic control centers handled more 
traffic than during the entire fiscal year 
of 1940. In comparison with the same 
month last year, operations jumped more 
than 600 per cent! 

Astounding as these figures appear, it 
must be remembered that they include 


,only aircraft flying cross-country on 


flight plans. A true picture of what was 
happening at the airports must include 


by GERALD CROWLEY 


Complete standardization of control pro- 
cedures has made possible the handling of 


our vastly increased airport operations. 


not only flights handled by ATC but also 
the tremendous number of local opera- 
tions on which flight plans were not filed. 
In this category falls alrmost all of the 
student training activities — including 
CPTP—as well as passenger hops and air- 
line and military check flights. 

With the situation rapidly growing out 
of hand municipal authorities welcomed 
the Congressional action and co-operated 
fully in ironing out the legal aspects in- 
volved in the change of jurisdiction. The 
first towers were taken over early in No- 
vember, 1941, and by November, 1942, a 
total of 74 had entered the CAA fold and 
11 more were in the process of being 
commissioned. Action on 34 additional 

(Continued on page 126) 
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Stinson "Sentinel" (L-5), two-place observation type, is highly maneuverable military version of Stinson "105." 
Plane is powered with a 190 h.p. Lycoming; wing span is 34 feet, length 24 feet. Army calls it “flying jeep.” 
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SEEN? 





Full-size model (made of wooden struts and brown paper) indicates 
British Fairey company's idea of substratosphere plane for post- 
war era. Four 1,000 h.p. engines are expected to give it 275 m.p.h. 


When an American airman downs a Jap, a miniature "rising sun” 
goes on his fuselage. Now “decals” are furnished to save time. 





When an advanced trainer cracked-up at Falcon Field, Ariz., These “scorecards” are furnished by 
mechanics there salvaged enough to create this orientator. 


A new and mightier "Lexington" takes to the water to avenge THE ASSEMBLY AND REPAIR DEPARTMENT 
the loss of her predecessor, sunk by Japs in the Coral Sea. 

U.S. NAVAL AIR AIR STATION 
SAN DIEGO, CALIF. 





BEST OF LUCK 
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Bombardier cadets at Midland Field, Tex., have an added incentive 
Their desert target is the face of Hirohito. 





A U. S. air photographer beside a B-24 bomber in Egypt. 
Note fixed .50 caliber machine guns jutting from nose. to score a bulls-eye. 








Edward Lanier and wing he designed Powered with a 290 h.p. Lycoming Stinson "Reliant" {AT-19) long a standard commer- 
cial model, now is being used as aerial navigation trainer by British naval pilots. 


to overcome "“burble" of airflow. 








Cessna's C-78, built of plywood and fabric around welded 
steel tubing fuselage, used for transport of AAF officers. 





First transport glider produced by Ford (top) and Army's 


CG-4 (bottom), 15- lider ready for its test flight. ‘ 
a — en ee ee Air Forces technical trainees at Embry-Riddle school, Miami, Fla., 


constructed this P-39 ''Airacobra" from salvage of several crashed 
planes. It is complete, even to the nose cannon and machine guns. 


RAF's new wood De Havilland Mosquito" bomber will be built in 
Canada. Span is 54 ft. 2 in., length 40 ft. 9'/2 in. Two in crew. 
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I LEARNED ABOUT FLYING 
FROM THAT!-NO. 42 


by ALEX PAPANA 


Famous Rumanian flyer found that the discomfort of his ‘chute 


harness was forgotten when the time came to jump for his life. 


HE harness of a parachute is not a 

very comfortable one and the para- 
chute itself is certainly not the smooth- 
est pillow anyone would like to sit on. 
Therefore pilots often intentionally for- 
get either to buckle their harness or to 
adjust the straps to their size. Like many 
others I used to dislike the pressure of 
the belts around me, being also con- 
vinced that I would never need to use 
it. But since the following experience 
occurred to me I changed my mind com- 
pletely. Maybe by reading this story 
others will change their minds, too. 

It happened a few years ago while at- 
tempting a non-stop flight over Europe 
and Asia. I was using a French Hispano 
Suiza engine and, to have all the trumps 
on my side, one of the best mechanics 
from Hispano came to give the engine a 
final check-up. 

Before starting on the big flight I even 
made a short 2,000-mile hop, which took 
me to Egypt; I wanted to try out instru- 
ments, gas consumption and cruising 
speed at different altitudes. I remember 
that I landed at an English regiment and 
an RAF commander very obligingly of- 
fered to have ship and engine washed 
and inspected. He also asked me if I 
would like to have the parachute checked 
and packed. I thanked him saying I 
didn’t think that the latter was necessary. 
Later, however, he told me that he had 
checked and repacked the chutes, which 
turned out to have been a good thing as 
they were a little wrinkled and moist. 
Once back home and satisfied over the 
behavior of ship and engine, I started on 
the final preparations. 

I waited a few days for right weather, 
and at last all was in readiness. It was 
a clear night with a good breeze blow- 
ing in the right direction for the take- 
off. Dick (who was my navigator and 
my closest friend), the French mechanic 
and I had worked all afternoon and eve- 
ning filling the tanks with 100-octane 
gasoline, checking all the lines and con- 
nections, not leaving anything to hazard. 
The pilot compartment with all the flight 
instruments was in the very nose of the 
ship while the navigator was sitting about 
12 feet behind, the space between us filled 
with gas tanks. In this manner we had 
the gas (which was the changing weight) 
as near as possible to the center of grav- 
ity of the ship. I helped Dick climb into 
his seat and handed him all his maps, 
rulers, sandwiches and what not. 

Then I climbed in the ship and started 
the engine. I said goodby to the many 
friends who were around, asked Dick 
over our acoustical telephone if he were 


ready and started to close my hatch when 
the French mechanic jumped on the wing 
of the ship, saying, “You don’t have your 
parachute harness on.” “Oh, the heck 
with it,” I said, “I’m not going to use it.” 
“You never can tell, and as long as you 
have it hanging around you, why don’t 
you buckle it?” “Oh, leave me alone,” 
I replied, gunning the engine; but he 
didn’t, and willy-nilly I had to fasten the 
belt. A few minutes after the appointed 
hour of midnight we were speeding down 
the runway. 

The ship was very heavily loaded and, 
therefore, we were climbing slowly; it 
took us almost half an hour to reach 





Alex Papana is well known to air show 
fans for his precise aerobatic flying. 


1,000 feet, but as the country was fiat, 
we did not care. 

“Drift correction 8° north; true speed 
145, altitude 1,100 feet; want a cup of 
coffee? Or are you already asleep?” 
“Better hand me a sandwich, you dum- 
my,” which, of course, I knew he could 
not do. Dick was talking without rest, 
which helped a great deal, as for the first 
few hours the flight was very unevent- 
ful. Then, much to my surprise, the 
r.p.m. dropped 100 turns. I thought that 
the throttle had moved due to the vibra- 
tions, and I simply opened it a little 
more. Two minutes later I had again lost 
100 revolutions and this time the throttle 
was wide open. At the same time I no- 
ticed that the oil pressure was also drop- 
ping, and a very slight smell, as of burned 
oil, assailed my nostrils. “I am not sure 
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yet, but I think something is going wrong, 
Dick; look for the nearest airport.” 

“Are you kidding?” 

“I most certainly am not.” 

“We just passed a field about 40 miles 
back, shall I radio them -to switch on 
the lights?” 

“Yes, our r.p.m.s have dropped by 200 
turns, and we will start to lose altitude 
pretty soon, because of our overload.” 

“Compass 260°, will take you right to 
the main hangar,” I heard in my ear- 
phones, which meant almost a 180° turn. 
I lost a good 300 feet during this turn, 
but I could now see the airport lights in 
the distance. The engine started missing 
and knocking and the entire ship was 
shaking like crazy. 

“We might not make it, Dick; better 
get ready for a little jump into the nice 
fresh air.” 

“I can’t, I cannot find my parachute.” 

“You’d better!” 

The engine was now so rough that I 
expected it to break away at any time; 
finally I had to cut the switch. Too late 
though, as the next thing I knew, we 
were in flames. I pressed the fire extin- 
guisher handle, but it seemed useless 
against the flames licking around the 
cockpit. The engine was still turning 
slowly, with bursts of wild noises. 

“What’s all the fireworks,” I heard Dick 
shout, not losing his humor even now. 

“Maybe it’s the 4th of July! I found 
my chute,” he added. 

“We might make it and we might not, 
but I think it’s safer to jump,” I told him. 
“If you see my hatch fly away, don’t hesi- 
tate, as we are already very low, at about 
1,500 feet.” 

By now the flames had reached my 
cockpit and with one hand I held the 
stick while the other was still managing 
the fire extinguisher, and I would have 
had to be an octopus to take care of 
everything. I had hoped that I might be 
able to glide as far as the airport, but 
this was now out. I released the hatch, 
which meant that I was getting ready 
to jump and also being the signal for 
Dick to do likewise. Pointing my flash- 
light behind me, I could see him drop 
head first into the blackness beneath. 

Now I was free to decide whether to 
jump myself, or to still try to save the 
plane, but the heat was getting so tre- 
mendous that the rubber on the stick 
was melting and my shoes started « 
smoke. My feet and hands were paining 
me and I had to take my feet off the 
rudder pedals; the ship was swinging to 
the right. I looked at the altimeter and 
saw it showed only 700 feet. If I de- 
cided to jump I had to do it at once, 
otherwise it would be too late. I stood 
up and climbed on the left wing, hold- 
ing on to the cockpit still undecided. 1 
could not see the ground, but I could 
feel it there and very near. So near, 
that it made me shiver. I tried to re- 
enter the cockpit, but by now the flames 
were licking my cushion. I tried to jump. 
Something like an invisible force was 
holding me to the ship. (Later I found 
that I was still wearing my helmet with 
the earphones attached.) With a des- 
perate jolt I finally tore loose. I waited 

(Continued on page 145) 
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International Express, Unlimited 
(Continued from page 44) 








were accomplishing results which no one 
would have believed possible a year be- 
fore. The tale of what has been accom- 
plished by the agencies which now make 
up the Transport Command is a glory of 
adventurous pioneering, of courage and 
romance and grim determination, that can 
be told in full only when the war’s end 
removes the need for secrecy. There’s 
been imagination, and work, and daring, 
and work, and tragedy, and more work, 
constantly work, tedious and trying and 
sweaty work, in lands where the earth 
never shows above the snow, in others 
where snow never falls and nothing comes 
to relieve the pounding heat of the sun 
except rains which are a deluge and worse 
than the sun—men whose faces are half 
forgotten by the superiors who sent them 
where they are, so long have they been 
away, and other men, left for such end- 
less months at terrific jobs having so lit- 
tle to do with insignia and regulations 
that they have actually forgotten what 
rank they hold. 

The heroes are not all on the battle 
fronts, not when a nation has to fight 
a war while still getting ready for it. But 
the challenge has been met, and the 
planes are going through—with medi- 
cines, with letters from home, with en- 
gines for combat planes, and jeeps for 
battle scouts, with all the dozens and 
scores and hundreds of critical bits of ma- 
terial that the men who are facing the 
enemy must have in a hurry to keep up 
the fight. 

This. service has not supplanted sea- 
borne supplies, and even with the tremen- 
dous expansion now in the making will 
not supplant it. But it will take more and 
more of the men and materials that have 
top priority rating, particularly as to time 
—getting them to the fronts in a matter of 
hours and days, instead of days and weeks 








or even months, and at the same time 
freeing that much more space in the ships 
on the surface for the heavy and bulky 
freight that still must move below. 

In the accumulation of transport planes, 
as in all preparations for war, the United 
States was far behind her enemies. But 
the lag is being taken up, with quantity 
production now of planes which have 
proved their worth, while plans go for- 
ward to bigger and faster craft for pro- 
duction next year. 

Already, for example, the work of the 
Transport Command is offsetting in part 
the loss of the Burma Road as a supply 
line into China. In a little more than a 
year, upwards of six million letters were 
delivered to American forces overseas. 
Food concentrates, radios, flashlights and 
even cigarettes have arrived by air in the 
theaters of operations. Moving men and 
supplies to Australia, the command 
racked up five million plane miles in 
five months—a million a month. 

And the schedules these planes main- 
tain would curl the hair of the most opti- 
mistic traffic manager. There was, as an 
instance, the Consolidated Liberator, as- 
signed to freight and passenger jobs, 
which crossed the Atlantic five times in 
nine days. Pan American was the pride 
of the air world, and rightly so, when it 
got its Atlantic Clipper schedule up to a 
round trip in 10 days. Well, the schedules 
Pan American flies now for the Army 
make that schedule look like a crawl. 

Every plane, in fact, now makes more 
crossings in less time on regular sched- 
ule than airmen thought possible until 
the accelerating tempo of war proved 
by doing it that it could be done. And 
these souped-up schedules are true not 
only of the contract flights for the Trans- 
port Command, but of the domestic com- 
mercial schedules also. 
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So much have the airlines improved 
efficiency that, despite the fact they have 
only about half as many planes for their 
commercial flights there has been only 
about a 30 per cent reduction in domestic 
operations. True, this has been accom- 
plished only by increasing the allowed 
flying time of pilots, but even so it is a 
tribute to the planning and organization 
skill of these business firms that the re- 
strictions of war have resulted actually 
in stepped-up efficiency. 

Carrying the heaviest loads in their his- 
tory, the airlines are getting every pos- 
sible minute of flying time out of the 
planes they still operate on their regu- 
lar domestic routes. At the same time 
they are taking over more and more of 
the Army’s transport operations, training 
mechanics, pilots and navigators for the 


Army, servicing military aircraft and 
undertaking various other specialized 
jobs. 


Some months ago, when this program 
really was just getting underway and the 
contract cargo operations were part of the 
Air Service Command, Maj. Gen. Henry 
J. F. Miller, head of that command, sent 
a letter to the chiefs of the participating 
airlines which gave more than a hint of 
the importance of the work the commer- 
cial carriers were doing. 

At that time only 29 planes were oper- 
ating in the contract cargo setup, only a 
fraction of the transport aircraft involved 
in the program now. In one week, Gen- 
eral Miller wrote, those 29 planes: 

“Transported 899,000 pounds of extra- 
priority supplies and materials 287,000 air 
miles, a total of 752,000,000 pound miles, 
or an average of 1,414 miles and 3,700,000 
pound miles daily for each plane. 

“Incidental to the cargo movement, 
transported 607 individuals of the military 
personnel a total of 430,000 passenger 
miles. . 

“Performed four special missions in- 
volving the movement of 10,500 pounds 
of critical supplies to distant points.” 

Quoting a statement by Henry L. Stim- 
son, Secretary of War, to the effect that 
key airline personnel should stay at their 
posts as the most effective and patriotic 
course they could follow, General Miller 
cited these operations of the contract air 
cargo program as representative of the 
tremendous service the carriers were per- 
forming in the war effort. 

“My purpose in writing,” said General 
Miller’s letter to the airlines’ presidents, 
“is to tell you that this tremendous oper- 
ation was made possible by the fine effort 
of the scheduled airline operators; that 
the efficiency and safety of operation was 
attained because of the high capacity of 
scheduled airline personnel.” 

The situation of the airlines in this war 
differs radically from that of the railroads 
in the last war, in that none of the air- 
lines has lost its identity or become 
merely another Government agency for 
the duration, whereas 26 years ago the 
railroads were taken over outright. 

And the airlines are the more willing 
to meet the emergency demands because, 
as their own spokesmen have pointed out, 
their meteorological stations, radio facili- 
ties, communications system and other 
technical developments would not have 
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Why do they call her “Alice the Goon”? 


7HEN Liberator crews paint “Alice the Goon,” or 
“The Witch,” or “Snow White.” on the nose of 
their B-24’s, it’s a mark of pride and affection. 

For. to its crew, each Liberator takes on a definite 
personality. 

Time and again, she’s carried them safely to their 
objective and brought them home again. Often there 
have been gaping holes in her wings, evidence of her 
contempt for flak and enemy fighter planes. 


She isn’t fussy, either, if she has to be set down on 


a rough, shell-pocked landing field. 

All she asks is an even break. She’s got the speed, 
the maneuverability, and the fire-power to see it 
through! 

The tens of thousands of men and women at Con- 
solidated who build the trustworthy Liberator know 
how well it’s designed and put together. 

They’re glad the men who fly the Liberator think 
it’s a great bomber, too! 


Consolidated Aircraft Corporation, San Diego, Calif. 


CONSOLIDATED builds Battleships of the Air 


LIBERATOR . .. CORONADO ... CATALINA 
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been so complete and highly developed, 
had not the Government—recognizing the 
possible future military value of the com- 
mercial airlines—encouraged the devel- 
opment. 

Now this Government encouragement 
and assistance is paying dividends, and 
the international routes flown by the air- 
lines for the Transport Command reach 
every theater of operations of America’s 
armed forces. They could be flown, of 
course, only by men conscious of the high 
honor and the grave responsibility of 
their posts. And yet they have time for 
laughter, even at themselves. 

Take the experience of Maj. Thomas L. 
Dawson, ferrying a British plane across 
Africa, who landed at a field in the Su- 
dan, taxied up to the line and stepped 
out, to be greeted by a full-maned, 250- 
pound lion cub that galloped up to him 
and slugged him in the back with a huge 
forepaw, knocking him against the plane. 
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of this part of his command as an im- 
portant facet of the Army’s logistics—the 
time-space factor in the problem of sup- 
ply. 

“We had a job to do, and we needed the 
help of the airlines to do it,” he said. 

“Logistics, always the foundation stone 
of military organizations, has achieved a 
more important part in this war than it 
ever has in the past. 

“Surely we can say ‘the far-flung battle 
fronts’ and really mean it, since they are 
flung all over the world. 

“In this logistical setup, air transporta- 
tion plays an extremely important part, 
because it can reach these far-flung battle 
fronts in a matter of days, whereas ships 
take weeks, or even months.” 

If the airlines could find the crews to 
handle the Army’s new cargo planes, said 
the general, that would allow the Air 
Forces to assign just that many more of 
its men to the operation of combat craft. 


Already being operated by U. S. airlines to all corners of the world is the Curtiss 
"Commando" (C-46). Maximum payload is || tons. Normal cruising speed is 195 m.p.h. 


In a masterpiece of understatement, 
Dawson reported later that he was “star- 
tled, to say the least.” 

“Hit him back,” called a British officer, 
“he wants to play.” 

“I,” said Dawson, “didn’t feel playful, 
but there wasn’t anything else I could do. 
I took off my glove and slapped him over 
the snout. The lion came back, much in 
the manner of a playful St. Bernard dog. 
He had a paw like four or five catchers’ 
mitts, and heavy, too. 

“Then he grabbed my arm in his mouth, 
apparently in a friendly gesture, because 
he didn’t clamp down. I've still got my 
arm to prove that. 

“I finally managed to edge away. I 
never did find out if the lion was some- 
body’s pet. He certainly wasn’t mine.” 

There is plenty of big game—and small- 
er game, too—around the African airports, 
and the men who stop at them sometimes 
have an opportunity for the relaxation of 
a little sport. But by and large they are 
out for bigger and uglier game. The pilot 
of a contract cargo plane won’t pull the 
trigger against a Nazi or a Nipponese, but 
he may well be putting into the hunt- 
er’s hands the material that will bag the 
enemy. 

And it’s serious business, this contract 
air cargo operation. General George, 
speaking to reporters after he had placed 
his staggering proposal before the air- 
lines, spoke of the expanding operations 


And so the problem was put up to the 
airlines. 

They were operating already a limited 
number of planes over the routes laid 
out and maintained by the Ferrying Com- 
mand. They knew what conditions of 
weather and terrain they would have to 
cope with; from experience over these 
routes, they were as familiar with the 
problems as the Army. 

Now the Transport Command was tell- 
ing them exactly how many cargo planes 
it expected to get from the factories from 
August through December. There were 
officials of nine airlines present, and the 
general told them where the Army 
wanted the planes flown, how many it 
would like each to take over, the kind 
of schedule it wanted to establish and— 
not maintain—but increase and improve. 

Here were Braniff, American, Eastern, 
Northeast, Northwest, Transcontinental 
and Western, United, Pan American and 
Western. Every one of them had turned 
over planes and crews to the Army. 
Every one of them already was flying 
Army planes on Army routes to the far 
corners of the earth. Here was a bigger 
job, a new challenge. How about it? 

On the basis of their performance, if 
they took on the job, the Army would 
decide what to do about the greater num- 
bers of planes to be delivered next year 
—“And,” said the general, “those arriving 
by December are only a small part of 
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those coming later.” As the program de- 
veloped, there would be work also for 
the smaller lines, as much as they could 
handle. But now the crux of the prob- 
lem was the scheduled international 
flights, and the large carrier companies 
already were operating over the routes. 

“The only barrier to our calling on the 
airlines,’ General George said, “is the ca- 
pacity of the airlines to do the work. I 
feel confident that the genius of organi- 
zation and operation which made the air- 
lines of the United States famous will 
solve this problem.” 

And no one, least of all the trim and 
confident general, minimized the prob- 
lem. The airlines, a large proportion of 
their pilots reserve officers and long since 
ordered to active duty in the Army, must 
find and tap new reservoirs of pilots and 
potential pilots, training them for the ex- 
acting task of regular transport opera- 
tions. 

Navigators must be trained, and radio 
operators—not just dozens, but scores, 
and hundreds. And the airlines must do 
it, for the Army wanted to devote all of 
its facilities to training the crews of com- 
bat planes. The Army would fight, the 
airlines keep the supply lines open and 
growing. It was not opening up new 
routes—these were already established 
and in use, and the Army would continue 
to maintain them, including all the navi- 
gation aids known to aeronautics. But 
just the same, the task was huge. 

“Production right now,” said General 
George, “is such that it will keep the air- 
lines busy 24 hours a day, seven days a 
week, to keep up with it.” 

The jobs the Transport Command was 
now performing with its own personnel— 
the ferrying of combat planes, the opera- 
tion of some of the cargo craft—it would 
continue to do. But the cargo expansion 
was to be manned by the airlines, and not 
until the airlines were no longer able to 
man the planes coming from the factories 
would military flyers be shifted from 
combat to transport duty. Furthermore, 
the Army wanted the existing commercial 
schedules in the United States maintained 
for the duration if it was possible. 

All of this expansion was to be accom- 
plished with the assignment of new Army 
cargo planes to the airlines for operation. 
And each of the lines must be prepared 
to shift its operations to any of the routes 
maintained by the Transport Command. 

For day in and day out operations, the 
international routes have been assigned 
to the lines as nearly as possible in ac- 
cordance with their flying experience, 
and bearing in mind the location of their 
maintenance facilities. But such an ar- 
rangement is no guarantee that an outfit 1 
operating, say, over the South Atlantic 
may not have to throw everything its 
got at a moment’s notice into the solution 
of a pressing supply problem involving 
operation over the South Pacific. For in 
war, there is no argument to answer ne- 
cessity, and the tactical developments 
may require a temporary concentration 
on one route by diverting planes from 
the others. 

On all the routes, the planes will bear 
the Army Air Forces insignia and a leg- 
end identifying them as transports. And 
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The specially built exhaust systems of the Douglas A-20 
Havoc and Boston attack bombers are one of the vital 
factors in their combat effectiveness and high performance. 
In every air battle the A-20s have shown superior striking 
power and ruggedness under fire. Contributing to the 
deadly efficiency of these remarkable planes, Ryan builds 
the exhaust systems that control the gas and heat of their 
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mighty engines. Similar Ryan manifold systems are standard 
equipment on scores of other United Nations combat and 
cargo planes now fighting on every front. 
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the men who operate them will be in uni- 
form, similar to the Army uniform, but 
not identical. The contract flyers form 
a kind of specialist corps for the Air 
Forces, so that in case of capture by the 
enemy, they will have military status, 
will be prisoners of war and not just in- 
terned civilians. 

That is a minor point in the overall 
planning of the program, but it’s impor- 
tant to the men who will fly these planes, 
and a good indication of the care and 
thoroughness with which the contract 
cargo operations were set up by General 
George and his staff. 

This, then, was why the general called 
the airlines officials to Washington for a 
conference on that stifling hot day in 
July. It was a big job he wanted them 
to do, bigger than any job they had been 
called on to do since air transportation 
got out of the teething-ring stage in the 
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United States. Could they do it? 

Col. E. S. Gorrell, president of the Air 
Transport Association, answered for the 
group—‘The airlines are very proud to 
have this opportunity and we are sure 
that, as the program was presented to us, 
we can handle it.” 

No other answer was expected. To be 
sure, the executives whose companies 
were being asked to go out and find a 
dozen flight staffs where none grew be- 
fore might well have quoted Bishop 
Heber... 

“From Greenland’s icy mountains, from 

India’s coral strand, 
“Where Africa’s sunny fountains roll 
down their golden sand, 

“From many an ancient river, from 

many a palmy plain, 
“They call us to deliver... 
And they’ll deliver. 
END 


”» 








Airlines Are Big Business 
(Continued from page 48) 








1942, however, war haste has given new 
importance to air express, tonnage in- 
creasing on an average of more than 
100 per cent while the number of ship- 
ments were up only about 10 per cent. 
This indicates that the average weight 
of shipments has doubled, a particularly 
profitable development for the airlines in 
view of their arrangement with the air 
express division of the Railway Express 
Agency. 

The express agency has an exclusive 
contract with each airline for the han- 
dling of air express. It does not participate 
in the physical carriage of property by 
aircraft, but limits its operations to pro- 
motion and solicitation and the carriage 
of property from the consignor to the air- 
port at the point of origination and from 
the airport at the point of designation 
to the consignee. The airlines do not 
participate in the air express revenues 
until the express company has received 


its out-of-pocket expenses. It costs the 
express agency just as much to pick up 
and deliver a small package as it does a 
large one. Hence, the doubling of weight 
of the average shipment has imparted 
tremendous leverage to airline earnings. 

Air express rates are based on the 
poundage carried—the heavier the cargo, 
the larger the tariff. Once the Railway 
Express Agency has been reimbursed, the 
remaining gross revenues are apportioned 
8714 per cent to the airline company and 
12% per cent for the express company. 

Based on preliminary figures, air ex- 
press operations contributed more than 
$6,500,000 to the air transport industry’s 
gross for 1942. The significant feature, 
however, remains in the fact that due to 
the leverage present, a greater percentage 
of such revenues were carried through to 
net. 

In the aggregate, because of the sus- 
tained and heavy volume of passenger 








TABLE 1 
Airline Earnings 

—Net Profits After Taxes— 12 months 

Fiscal Year ended June 30: ended 

1939 1940 1941 Apr. 1942 

eee $889.839 $1,821,059 $1,837,861 $2,784,422 
re err —373,183 937,429 —26,491 2,145,019 
a en —499,590 —222,538 —913,563 496,930 
ana wa eaete eae 579,661 1,023,897 1,617,016 1,985,191 
EE er ee —110,501 274,107 304,787 410,046 
a atari au Sook wre cte 57,276 49,805 —121,908 111,423 
Pennsylvania-Central 30,009 107,963 —312,924 223,679 
Western Air weceeee —66,018 152,723 14,486 53,777 
Se acy weaves . 51,570 101,007 —5,294 104,789 
Chicago & Southern ...... 77,322 55,168 —5,348 24,742 
Mid-Continent .......... —28,569 32,341 —143,170 —149,022 
EE Ble ike nanceireaon —2,905 28,423 9,715 85,990 
| ee 20,949 39,594 —55,453 30,294 
IE 2 ecsieudcspaatc —8,214 12,759 —56,116 —60,029 
a Vinee vslaiocewniean ws —3,340 —12,447 38,181 10,257 
ee eee —26,714 26,017 73,927 199,779 
IE oi pares ge nneae-os * . —54,941 125,343 
RES ie a ee $593,400 $4,427,107 "$2,200,766 $8,582,629 

—denotes a deficit. 
* not available. 
Sources: Securities and Exchange Commission 
Civil Aeronautics Board 
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and express traffic—and to a lesser ex- 
tent, mail loads—many of the airlines will 
reveal, in their published reports, that 
they handled more commercial business 
than they did a year ago with only 
about one-half the number of planes as 
were formerly available. 

While the air carriers paid higher taxes 
during 1942, the group continues to be 
favorably situated on this question. The 
group paid only a top tax of 40 per cent 
covering normal and surtax rates. The 
present tax law continues the provision 
exempting the airlines from excess profits 
taxation until such time as profits for 
any of the airlines will exceed mail 
compensation received. During 1942, as 
in former years, no airline reported net 
earnings in excess of its mail pay. Inci- 
dentally, the current tax top compares 
with the 31 per cent limit paid by the 
group during 1941, and with an 80 per 
cent maximum now in effect for every 
other industrial group. 

One of the major unknowns which 
continues to qualify airline income ac- 
counts, is the final action to be taken by 
the Civil Aeronautics Board in pending 
mail rate cases. 

As indicated in Fiy1ne for March, 1942, 
“the whole question of air mail compen- 
sation is in the forefront of the industry’s 
past, present and future.” After the re- 
lease of CAB examiners’ reports recom- 
mending reduced and retroactive mail 
rates, the Board itself gave official ap- 
proval to this action in its March 12, 
1942, decision on American Airlines’ mail 
rates. In this proceeding, the Board di- 
rected American to return about $4,000,- 
000 in retroactive mail compensation and 
future mail payments were cut in half. 

Subsequently, in its decision on a simi- 
lar question in the Pan American-Grace 
Airways’ case, affirmed July 30, 1942, the 
Board reversed its stand, asserting that 
it would be “economically unsound” to 
recapture excess earnings realized during 
past years. Among other things. the role 
of the airlines in the war effort was 
recognized and given as one of the main 
reasons why the industry needed all of 
its resources. In other words, the CAB, 
by its July 30 action, officially gave 
greater credence to the substantial con- 
tribution being made—directly and indi- 
rectly—by the airlines towards the war 
program. 

The recapture principle appears safely 
resolved. Still subject to conjecture 
however, the future mail rate ordered 
for a number of lines. For example, 
American officially reported a net profit 
of $1,205,318, after all charges, for the first 
half of 1942. However, were the new 
CAB mail rates enforced, these earnings 
would be reduced to approximately $807,- 
400. These new rates are being appealed. 
As there are many conflicting elements 
involved and aware of the precedent- 
setting attributes of its forthcoming ac- 
tion, the Board may require considerable 
deliberations before a final determination 
can be made. Under these circumstances, 
it is difficult to anticipate the date of any 
final action in these cases. This uncer- 
tainty qualifies the earnings reports of 
a few of the carriers, and is one of the 
factors subjecting published statements to 
further adjustments before announced 































Jounay SxvTrRooper, U.S.A. 


Loox out BELow! Johnny Skytrooper is rough, tough 
and nasty. Striking behind enemy lines he hits hardest where 
it hurts the most. Douglas C-53 “Skytrooper” transports carry 
him swiftly on his mission of destruction; Douglas C-47 “Sky- 
trains” and C-54 “Skymasters” follow through with his sup- 
plies. Setting the pace for war transport production, Douglas is 
proud to provide the equipment for Johnny Skytrooper to “win 


with wings.” Douglas Aircraft Co. Inc., Santa Monica, Calif. 


Left to right (1) C-54 “‘Skymaster” (2) C-47 “Skytrain,” 
C-53 “Skytrooper” (3) A-20 “Boston,” A-20 “Havoc” 
(4) SBD “Dauntless,” TBD “Devastator,” A-24 “Banshee” 
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ON THE GRUMMAN TBF 


Gms action without being seen! 
That’s the role played aboard the 


Navy’s “Hero of Midway” by PLext- 
GLAS, the acrylic plastic which is so 
transparent as to be almost invisible. 
A product of Rohm & Haas research, 
PLEXIGLAS is used on every type of Army 


PLE 
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WASHINGTON SQU. ARE, 


Manefacturers of Leather and Textile Specialties and Finishes _ . 


LAS is the trade mark, 


and Navy airplane... for “greenhouses”, 
bomber nose sections, 


and 


cockpit enclosures, 
tail assemblies, observation domes 
gun turrets. 

PLEXIGLAS is permanently transpar- 
ent. It’s rugged . . . retaining its high 
impact strength even in the substrato- 


“AVENGER’”’ 


sphere. It’s crystal clear... clearer than 
ordinary glass, yet only half as heavy. 
It’s easy to cut and curve into stream- 
lined shapes. 

PLEXIGLAS, through six years of hard 
service, has earned recognition as “Avia- 
tion’s Standard Transparent Plastic.” 


Reg. U.S. Pat. Off. for the acrylic resin thermoplastic sheets manufactured by Rahm & Haas Company. 
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profits can be considered final and com- 
plete. 

It must be noted that reported earnings 
for last year, for the most part, exclude 
profits from the sale of planes and other 
equipment to the Government. In the 
past such gains were generally included 
in current earnings. During 1942, most 
of the profits realized in this manner 
were placed in special reserve accounts 
to be used for future acquisition of 
equipment. The profits so realized dur- 
ing 1942, were substantial, but military 
secrecy prevents complete disclosure of 
such transactions at this time. However, 
the accompanying table indicates the ex- 
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the air carriers will be operating more 
planes under contract for the War De- 
partment than they had in all of their 
pre-war commercial service. In fact Army 
Air Forces commanders have indicated 
that by the end of 1943, the number of 
Air Transport Command planes will have 
been swelled to so many thousands that 
air transportation will approach parity 
with wartime ocean shipping. 
According to an official War Depart- 
ment announcement, the following do- 
mestic airlines are participating in this 
enlarged international network of oper- 
ations: American, Braniff, Eastern, 
Northeast, Northwest, TWA, United and 





American— 
Common stock 
Preferred stock 
Northwest— 
Common stock 
Preferred stock 
Pennsylvania-Central— 
Preferred stock 
Delta—Common stock 
Chicago & Southern— 
Common stock 
Preferred stock 





TABLE 2 
Dividends Paid 
—Domestic Airlines— 


*Northwest dividend paid subsequent to June 30, 1942. 
Source—Securities and Exchange Commission 


Fiscal Year Ended June 30: 
1941 
$380,265 
148,165 


1942 
$862,272 
212,506 


117,460* 


23,662 17,210 28,676 








tent of gains realized on the sale of planes 
and equipment in former years. 

Contributing materially to the 1942 
profits were the operations conducted 
by the airlines, under contract, for the 
War Department. When asked about their 
military operations, the air carriers gen- 
erally look the other way as virtually all 
of this activity is under the cloak of 
strictly-censored material, 

An excerpt from the annual report of 
one airline, however, reveals the broad 
operations being conducted by the entire 
industry. This statement reads simply: 
“We are engaged in contracts with the 
War Department for the transportation 
of military personnel and cargo to and 
from foreign countries, employing ships 
provided by the Government; for the 
overhaul and maintenance of aircraft and 
engines; and for advanced instruction to 
Government students in various types of 
maintenance and overhaul work. Addi- 
tional Government contracts are under 
consideration.” 

The °xtent of these activities are really 
enormous. Many of «.e domestic air- 
lines have been—and are continuing—to 
fly unbelievable tons of supplies and un- 
told numbers of military personnel to all 
combat areas of the globe. Most of these 
flights would have been labeled sensa- 
tional under “normal” peacetime condi- 
tions: they defy description under ex- 
isting wartime circumstances. 

The transport work for the military 
are conducted, for the most part, under 
contracts with the Air Transport Com- 
mand of the Army Air Forces. The 
Army furnishes the planes and the air- 
lines operate and service the equipment. 
The present trend would indicate that 


Western. 

In addition, the smaller domestic air- 
lines are conducting many cargo opera- 
tions for the military within the borders 
of the continental United States. These 
lines are: Continental, Colonial, Chicago 
& Southern, Delta, Inland, Mid-Conti- 
nent, National and Pennsylvania-Central 
airlines. 

Supplementing its cargo contract serv- 
ice, most of the airlines are using their 
overhaul shops to mount special equip- 
ment and make other modifications on 
military planes enroute from production 
centers to their final destinations. 

In addition, all sorts of training pro- 
grams have been undertaken. Army and 
Navy men are being instructed to be- 
come proficient as pilots, navigators, 
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radiomen, mechanics and in other spe- 
cialized capacities so peculiar to air 
transportation. 

The details of these many-sided mili- 
tary activities conducted by the airlines, 
will provide a cycle of its own literature 
once the war is over. But in the mean- 
time, how about the prosaic matter of 
compensating the airlines for all of this 
activity? The airlines like to wave the 
flag in their patriotism, but all work 
being performed by them for the military, 
regardless of its nature, is performed 
under contract which permits a profit 
ranging from four per cent to six per 
cent on the volume of business handled. 
It is true, the profit margins are small, 
but the volume is tremendous and the 
business risks are nil. 

The scope of these operations is indi- 
cated by an excerpt from the annual re- 
port of one of the airlines. In referring 
to its military activities, the airline notes: 
“Present indications are that the jobs we 
have been given to do may require an 
organization of 8,000 to 10,000 people.” 
When this statement was made, the air- 
line had a total of 3,600 employees. This 
is the experience of only one air car- 
rier: proportionate increases are likely 
for the rest of the industry although spe- 
cific figures are unobtainable. 

While these contract operations con- 
tributed importantly to 1942 earnings, 
they are only getting started and may be 
expected to bulk even larger in 1943 ac- 
counts. 

Undoubtedly, the airlines have per- 
formed, and will continue to perform, an 
amazingly efficient job in carrying out 
the heterogeneous duties entrusted to 
them by the Army. And in this connec- 
tion it might be well to bear in mind, 
when recapitulating the record for 1942, 
the following suggestion: 

The most important airline attainment 
of 1942 does not appear in any earnings 
report or balance sheet. It is this intan- 
gible but invaluable experience being ac- 
quired in every phase of air transport 
operation under almost every conceivable 
condition. All this, financed by the Gov- 
ernment, will redound to the benefit of 
the commercial operators in the post- 
war period to come. 

END 





Company 
American 


Colonial 

Chicago & South. ........ 5 
Continental 

Delta 

Eastern 

Inland 

Mid-Continent 

Northwest 
Pennsylvania-Central .... 


Totals 





TABLE 3 
Aircraft Sold By Domestic Airlines 
Period from July 1, 1939 to March 31, 1941 
Number Number 
Planes Engines 
Sold Included 


Source—Civil Aeronautics Board 


Net 
Book 
Value 

$ 12,024 
18,334 

9,375 

11,835 
129,394 
160,375 

56,548 

12,267 

1,400 

2,287 
41,902 

410 


Proceeds 
From 
Sales 

$ 129,306 
44,350 
40,000 

128,848 
176,133 
181,400 
446,826 
27,500 
20,000 
75,000 
135,000 
159,250 


Net 

Gains From 

Sales 
$ 117,281 
26,016 
30,625 
117,013 
46,829 
21,025 
390,278 
15,233 
18,600 
72,713 
93,098 
158,540 





$456,052 $1,563,611 $1,107,559 
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Your future ... Mr. Draftsman. . . 
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Those Fighting Poles 


(Continued from page 31) 








For three months he lay in an oft- 
bombed Warsaw hospital, hanging be- 
tween life and death. Returned to an- 
other hospital in his native town, he con- 
spired with one of the doctors to escape 
Poland. 

The pair crossed the Carpathian Moun- 
tains through snow sometimes six feet 
deep, following the most dangerous and 
out-of-the-way trails to dodge prowling 
Gestapo border patrols. Twice they were 
nearly caught. They hid for hours in 
snow caves, almost freezing to death. At 
one time the doctor had to carry Kas- 
zysz—who still suffered from a badly- 
lamed leg—on his back. 

They reached Slovakia. Plodded on 
into Hungary, there to join still other 
Poles, all tramping toward France. Much 
of the time they had to wade through 
deep snow. But at last they got to Paris. 
They had walked nearly 1,000 miles! 

Again Kaszysz was placed in a hos- 
pital. Only the Germans now overran 
France, and the pilot once more was 
trapped. He finally succeeded in slipping 
through the German lines, then escaping 
to England in a small boat despite Nazi 
efforts to bomb the vessel as it crossed 
the Channel. 

Today, Kaszysz is a Polish fighter 
squadron’s wing commander, with a 
growing toll of enemy aircraft to his 
credit. 

“7,” a famous Polish flyer who once 
had served with the RAF, was command- 
ing a Polish fighter squadron when Ger- 
many invaded Poland. The second day 
of the blitz a bomb blew off his left 
hand. 


” 


After a few days in the hospital, “Z 
escaped to Rumania, his arm still in bad 
condition and causing him great pain. 
Eventually he made his way to Britain, 
only to find his missing hand barred him 
from solo flight there. 

Then a British wing commander lost 
an eye. He, too, was grounded. The Pole 
and the Englishman promptly figured out 
a joint solution to their respective prob- 
lems: they would fly together, the Pole 
providing the eyes, the Britisher the 
hands! 

“Z” soon developed such skill in ma- 
nipulating the controls with an artificial 
left hand that, after a refresher course, 
he was returned to fighter pilot status. 
Now, at 36, he is the Cracow Squadron’s 
leader. He has led 51 cross-channel 
sweeps, and was the first Allied pilot to 
win the Distinguished Service Order. 

By the end of 1939, Poland directed by 
Gen. Wladislas Sikorski, her prime min- 
ister and commander-in-chief—was re- 
building her bomber command in France, 
her fighter squadrons in Britain. Febru- 
ary, 1940, found 2,000 airmen—-pilots, ra- 
dio operators, observers, ground person- 
nel—in England alone. Then France fell 
and the bombardiers fied that country to 
join their comrades across the channel. 

The avenging eagles’ standard was de- 
signed during the winter of 1939, while 
the Polish Air Force still had its head- 
quarters at Lyons, France. Of red and 
white, Poland’s national colors, it was to 
bear two slogans symbolic of Polish air- 
men’s struggles to help restore their 
country’s freedom. They were “Bog, 
Honor, Ojezyzna” (God, Honor, the Fa- 
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"Go ahead und land, Adolph. It's perfectly safe ... Der 
Fuehrer has just broadcast a denial of its sinking." 
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therland) and “Milosc zada ofiary” (Love 
demands sacrifice). Religiously (and na- 
tionally) significant emblems also were 
to appear, together with the Air Force’s 
checkerboard insignia. 

Specifications for the flag were smug- 
gled into Poland in a letter from a captain 
to his mother. 

Death was the certain penalty should 
the Germans discover such a project. Yet 
the captain’s mother, aided by 17 of her 
friends, somehow found materials to 
make the silken standard. Beautifully 
embroidered, it was completed late in 
March, 1940. 

Today that flag stands as the avenging 
eagles’ most prized possession, a tribute 
from their country’s women to Poland’s 
fighting sons. 

Reorganized in Britain, the Poles took 
their stand. Every branch of their air 
force was represented. From pilots to 
mechanics, and from bombardiers to bar- 
rage balloon crews, they prepared to fight 
once more. The air transport auxiliary 
even had two Polish women pilots! 

March, 1940, saw formation of the 
RAF’s first Polish fighter unit, the famed 
Kosciuszko Squadron 303, a group whose 
heroic exploits already are legendary. 

“Magnificent fighting Britain’s 
King George VI wrote in the unit’s log- 
book on one visit. “303 Squadron have 
shown the enemy that Polish pilots are 
definitely on top!” 

Sir Archibald Sinclair, chief-of-air- 
staff, wired: “Many congratulations on 
the magnificent results which you have 
achieved in offensive action against the 
enemy.” 

But the entry of which Squadron 303 
is proudest is that of one of the British 
wing commanders who guided the group 
in its early days. Leaving, he wrote: 

“To the finest squadron in the whole 
world!” 

Certainly the eagles have given ample 
cause for such compliments. While King 
George was visiting them September 26, 
1940, an alert was sounded. Taking off 
immediately so that the British monarch 
could see them in action, the Poles shot 
down seven Heinkel He-111’s, two Dor- 
nier Do-215’s and four Messerschmitt 
Me-109’s! 

The Polish Air Force has had a Ko- 
sciuszko Squadron—named for that na- 
tion’s great revolutionary leader—ever 
since the days following World War |, 
when the Poles were emerging as a sepa- 
rate country once more after years of 
partition. As early as 1918, the unit took 
part in the defense of Lwow against Rus- 
sia. Its commander at that time was an 
American, Cedric E. Fauntleroy, who was 
serving as a colonel in the Polish Army. 
A number of other American flyers were 
among its early members. 

Reorganized in England as RAF Fighter 
Squadron 303, the unit selected as its 
emblem a circle with red and white ver- 
tical stripes rimmed by 13 stars. Two 
crossed silver scythes and a peasant’s cap 
are superimposed in this circle’s center. 
The stars and stripes are a special trib- 
ute both to the Americans who as volun- 
teers helped form the original squadron 
in Poland, and to Kosciuszko, who fought 
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Airacobra Pilots Going Into Action 


HEADACHES FOR HITLERG 


Over the loud speaker at a distant 
Allied Air Base comes the warning 
call “Enemy Aircraft Approaching— 
Scramble.” In trigger-quick response 
—fghter planes are manned. Then, 
with deafening roar, a squadron of 


Army Ajiracobras takes the air. 


Courageous and determined, these 
Army Air Force Pilots rise to com- 
bat, confident that they man the 
hardest-hitting single-engine fighters 
in the world. These men deserve the 
best America can put behind them. 


A forward looking Aircraft Industry 
had sensed for years America’s need 

ighter planes that would out-fly 
and « it-ightthe bestthe enemy could 
offer. While ominous war clouds 
gathered into thunder-heads new 
plans and planes were under way. 
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Working with our Army Air 

Force we created the P-39 

Army Airacobra. Free from prece- 
dent our engineers developed a 
new design from nose to tail. They 
put a cannon in the nose—placed 
the engine behind the pilot—gave it 
a tricycle landing gear. They made 
it a powerful weapon designed ex- 
pressly for the needs of war. 


Today these deadly 
fighter-planes serve 
Allied forces on 
fighting fronts 
around the world. 


But some day vic- 
tory will come. 
War-trained pilots 
will return to take 
their places in a 
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BEL a, 


PACEMAKER 


===" world of accelerated 

eh nanoportation. America will 
create new planes to carry on her 
commerce in the skies. 


That day will find Bell Aircraft ready 
—ready with its engineering skill, 
assembly lines and trained person- 
nel converted to the pursuits of 
© Bell Aircraft 
Corporation, Buffalo, New York. 


peace-time aviation. 
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Army’s AT-9 Transition Trainer 


Curtiss-Wright fighters, dive-bombers, 
observation and military cargo air- 


planes are conspicuous constantly in 
the war’s headlines. But behind these 
headlines is another type of Curtiss- 
Wright ship—the trainer—in which 
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for American independence during our 
own revolution. 

The squadron’s opportunity came in 
September, 1940, with the Battle of Brit- 
ain. Here, in England’s hour of peril, 
the Poles soared to almost incredible 
heights of glory. In a single month they 
brought down 126 enemy planes, setting 
a new record for the entire RAF! Every 
victory listed was “certain”’—a separate 
score of “probables” totalled 21 more! 
Their own losses during the period were 
only 13 pilots. 

That one month alone would have 
earned the Poles a reputation for dare- 
devil courage and cold deadliness second 
to none. Yet their further record is 
equally or more impressive. Final figures 
for the Battle of Britain gave Polish fly- 
ers (including both those in Polish 
squadrons and those in other RAF units) 
credit for almost 20 per cent of all RAF- 
downed aircraft. For months on end sel- 
dom a day passed that some Polish 
pilot’s Spitfire or Hurricane did not de- 
stroy at least one Nazi ship. 

Fighter Squadron 303 itself ac- 
counted for 14 per cent of the enemy 
planes. Later, ordered to escort RAF 
bombers over occupied France, the unit 
knocked off 46 German aircraft in 42 
days. Only three Polish pilots were killed 
during this latter period, and no bomber 
escorted by the Kosciuszko outfit ever has 
been lost! The squadron’s top ace, at 
last accounting, had himself shot down 
15 Nazis. 

Nor have Polish bombardiers been idle. 
Their first two squadrons in England 
went into action for the first time April 
25, 1941. Today, RAF bombers manned 
by Poles have totalled more than 3,000 
raids on enemy objectives. 

“They are determined to hit the enemy 
where it will hurt him the most,” asserts 
a British Air Ministry report. “They are 
always anxious to get down low. however 
fierce the barrage, and so make certain 
of hitting some vital factory or other 
objective on which the German armed 
forces depend.” 

The bombardiers even have developed 
a private scoring system which confers 
the “freedom” of a raided city on any 
airman who visits it three times. Thus a 
Polish bomber pilot from the Pilsudski 
Squadron recently was granted the “free- 
dom of the city of Bremen” at an RAF 
operational breakfast following his third 
mission over the Reich metropolis. 

Feats of heroism are common among 
the bombardiers, too. One Wellington, 
attacked over Bremen by a Junkers and 
a Messerschmitt, was forced down from 
18,000 feet to 3,000 feet. Half its six-man 
crew was wounded and the plane badly 
damaged. Yet, although the compass was 
the only instrument unbroken, the 
bomber got back. Wounded, the navi- 
gator mapped out a course to the base, 
then gave first aid to the wireless opera- 
tor. Despite rapid loss of altitude, the 
pilot headed out over the North Sea’s 
150-mile expanse of water. Fifty miles 
out the port engine went dead. By a 
miracle of skill the pilot still brought the 
ship through, although the flight’s end 
saw the Wellington nearly touching the 
water. Both wireless operetor and rear 
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gunner later died of wounds. 

One of Poland’s greatest aces, Lieut. 
Col. Stanislaw Skarzynski, drowned when 
the bomber he was piloting crashed into 
the sea. It had been crippled by anti- 
aircraft fire. All other members of the 
crew escaped to the life boat. But Skar- 
zynski, last to leave the plane, was too 
weak to swim to it. Holder of the Vir- 
tuti Militari Cross, Lieutenant Colonel 
Skarzynski was famed for his flight 
around Africa in 1931, and for crossing 
the South Atlantic from Dakar to Port 
Natal, Brazil, in 1933. 

Hate-hardened determination pervades 
even the Polish ground crews. Aircrafts- 
man Rosochacki escaped to France when 
Poland fell. That country’s collapse 
brought him to England. Then, one mis- 
erable day—rain and low clouds had cut 
visibility practically to zero—in October, 
1940, he was standing close beside a 
fighter plane when a German bomber 
swooped low and dropped its stick of 
bombs on the field. 

Instantly the pilots rushed out to take 
their ships aloft and meet the challenge. 
But meantime the Nazi dived again, this 
time with machine guns spitting death 
at the mechanics in an effort to keep the 
fighters grounded. 

Heedless of the leaden hail, Rosochicki 
leaped to aid the pilot near him. His help 
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enabled the fighter to get into the air. 
Seconds later the German ship crashed, 
shot down by the Polish pilot. 

But Rosochacki lay on the ground, rid- 
dled by machine gun slugs. Rushed to a 
hospital, he was awarded the Polish Mili- 
tary Cross by General Sikorski. He died 
a few days later. 

Polish operations today are by no 
means limited to Britain. New units are 
being formed in America and Russia, 
while in North Africa a Polish, bomber 
ferrying service already is in action. 

The African units, particularly, have 
gained enviable reputations. Many of the 
men who make them up came to Egypt 
and Libya by way of Russia, Japan and 
India. Now their job is to deliver bomb- 
ers to the fighting forces in perfect con- 
dition, in spite of the long flights neces- 
sary to bring them over the thousands of 
miles of jungle and desert under difficult 
atmospheric conditions. It requires great 
skill and a thorough knowledge of every 
British and American bomber type. 

In addition to the transport service, a 
Polish fighter squadron has been formed 
for RAF action over the western desert 
area. 

Wherever they are fighting, the Poles 
have proved themselves heroes. 

“They have lost their families, homes, 
country; and all their capacity for love 























"Well, our orders were to land and overcome 


any resistance .. ." 
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Aircraft Parts 
Help Re-paint 
Another Sign... 


Nive months ago, as an indi- 
cation of the spirit with which 
Fleetwings’ men and women 


were turning out increased quan- 
tities of aircraft parts, the com- 
pany re-painted its “Defense 
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Plant” signs . . . changed 
their wording to “Attack 
Plant.”’ 

Today, the total of Fleet- 
wings parts rolling off our 
assembly lines is greater than 
ever! And Fleetwings parts... 
wings, flaps, stabilizers, aile- 

rons, fuselage sections, hydrau- 
lic equipment . . . incorporated 
into American fighting ’planes, 
are helping to turn the “No 
Man’s Land” on the air-fronts 
into “U. S. Territory.” 
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Of course, today’s vast produc- 
tion at Fleetwings is all ear- 
marked for war. But for peace, 
Fleetwings’ engineers already 
have plans on the drafting 
boards. With Victory they will 
grow and shape themselves to 
help fly America to her ultimate 
destiny in the skies. 
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FLEEFWINGS— * 
= pioneers with parts | : 
and hydraulic 


equipment 








Tle BT-12, all-welded basic trainer built for 
the U. S. Army Air Forces. 


CREDIT FOR THE FIRST all-welded mili- 
tary “plane constructed principally of 
stainless steel goes to Fleetwings for the 
BT-12. A fleet of these sturdy, air- 
worthy basic trainers is now a-building 
at Fleetwings for the U. S. Army Air 
Forces. 


THE GROUP of time-saving production 
tools designed by Fleetwings’ employees 
continues to grow each month. Newest 
of these tools is an electric **mouse,”’ an 
intriguing little device to aid loftsmen 
in drawing extra long straight lines. The 
**mouse”’ improves accuracy and greatly 
reduces drawing time. 


ONE OF THE REASONS for the outstand- 
ing “*in-service’’ record of Fleetwings- 
designed hydraulic equipment lies in 
the grueling testing each hydraulic 
valve and jack must undergo before it 
leaves our plants. Valves, for example, 
undergo proof tests, body pressure 
tests, heat and cold tests, and torque 
tests in addition to a check on dimen- 
sions which rejects variations greater 
than two one-hundred-thousandths of 
an inch. Fleetwings hydraulic equip- 
ment is designed for use on U. S. ’planes 
to actuate retractable landing gear, 
bomb doors, wing flaps, etc. 


SAVING SIZABLE sheet-metal remnants 
and using them systematically for 
forming small-assembly pieces is an- 
other measure that Fleetwings has 
originated to help win the ‘‘War on 
Waste.”? Time, money, and effort—all 
are saved by this unique, sound system. 


“KEEP ’EM FLYING!” 
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has become the channel of hatred for the 
agency of their destruction and dis- 
persal,” reports Craigh Thompson in the 
New York Times magazine. “If they 
are reckless, what does it matter? Death 
is to them unimportant as long as in dying 
they are able to deal a blow at the cause 
of their tragedy.” 

Many of the Poles have been honored 
not only with their own nation’s highest 
military award, the “Virtuti Militari,” but 
also with the RAF’s Distinguished Flying 
Cross. 

But the thing the avenging eagles 
really are fighting for—the thing that 
means far more to them than any glory 
or reward—was summed up in two words 
inscribed on the monument erected to 
Polish airmen killed last year: 

“Za Wolnose”—For Freedom! 

END 





Automotive Engineer ... 
(Continued from page 61) 











neither a template nor a drawing to aid 
him or distract him from his job. It was 


| only in later years, when mass production 


demanded the specialist who spends full 
time on one particular job, that it became 
necessary to place in blueprints and 
specifications the information required to 
enable someone else to produce similar 


| parts in distant localities. 


Automotive companies pride themselves 
that their blue prints can be sent all over 
the world and that parts described ther- 
in readily duplicated, and many of them 
do successfully follow this practice. 

But now, let us take a glimpse at the 
development in the aircraft industry. Un- 
til approximately 10 years ago, it was im- 
possible for any aircraft plant to count on 
building more than a comparatively few 
planes of any one design. Only a few 
companies were able to obtain sizeable 


| Government contracts. Only a few were 


able to supply the expanding airlines 


| trade with the type of plane that the pub- 


lic demanded. The majority of manufac- 


| turers had to be content with “10 of this” 
|}and “25 of that.” 


It was only natural 
that engineering costs under such condi- 
tions should be held to the absolute min- 
imum. 

It followed that a condition was built 


'up where the drawings were, in some 


cases, little more than pictures or dia- 
grams. From this condition it was nat- 
ural that the information on the drawing 
must be supplemented in the form of 
templates, tools and so on. Matters were 
further complicated because it has seldom 
been practical or economical to go back 
and incorporate shop changes in the blue- 
prints. 

And so the automotive engineer, upon 
his introduction to aircraft, is confronted 
with information provided him on draw- 
ings, on templates and on tools. All of 
this information is necessary; yet none 
of it is complete in itself and some of it 
is conflicting. 

This condition is the same as that which 
existed in some phases of the automobile 
industry a few years ago. Not having 
the advantage of amortization of en- 
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gineering costs over a large number of 
units, the industry naturally adopted a 
system whereby only the most meager in- 
formation was issued to experienced me- 
chanics who were to build the product. 
Such a procedure recalls the custom body 
shop in the past. 

The aircraft industry does not favor a 
system of one engineering department, 
but generally has two departments which 
furnish engineering information. 

First there is the engineering .depart- 
ment. Here they lay out the general de- 
sign of the ship—making assembly draw- 
ings which are usually to % or % scale 
and contain overall dimensions, locating 
dimensions, rivet call-outs, bolt sizes and 
general information of that nature. The 
engineering department also draws cast- 
ings, forgings, machined parts and such 
accessories as the landing gear and its 
operating mechanisms. This department 
also works out the many and varied oper- 
ating and control details. These functions 
generally cover the scope of the en- 
gineering department. 

Obviously these are very necessary and 
important functions but also we know 
that it is not the complete engineering 
picture. Information as to the detail lay- 
out of individual parts such as stampings, 
extrusions and rolled sections must be 
secured from the loft department. 

The loft is a separate department. 
While sometimes a part of the tool divi- 
sion and sometimes a part of the en- 
gineering division, it is always distinct 
and separate from the engineering de- 
partment. 

In the loft the engineering blueprints 
showing the general structure design are 
laid down full size on plates which are 
known as “loft boards” or “lines boards.” 
The loft develops its own surfaces from 
the basic design and cuts its own sections 
and develops the detail parts as indicated 
by the engineering blueprints. Different 
sections or “stations,” as they are gen- 
erally called, usually have a separate 
loft board. For example, each of the 
bulkheads of a nacelle or a fuselage is 
on a separate board, as is each of the 
rib assemblies of a wing. This pro- 
cedure differs sharply from the automo- 
tive practice of one master layout or 
“draft.” 

The individual station boards are then 
used for the layout and making of tem- 
plates and, of course, it is the template 
which is the basic unit of detail informa- 
tion in the aircraft industry. 

From a combination of these factors 
the shop must gather its information for 
the manufacture of tools and parts. 

Another general practice is to use a 
standards book cataloguing innumerable 
small parts, and to call out on the draw- 
ing for a certain part number which is 
generally known to be listed in this stand- 
ards book. 

In both industries the layout problems 
are approximately the same. There are a 
few more parts in an airplane, of course, 
and this is purely a matter of additional 
personnel. Automotive men make detail 
drawings which contain all the informa- 
tion necessary. Aircraft practice is to 
have information partially on the draw-: 

(Continued on page 94) 








FLYING 


~~ 


Bield-Servicing a B-17E 


“THE LIEUTENANT WILL BE GLAD TO KNOW’... \ 


Any pilot is glad to know that the ship he flies is protected 
with Boots all-metal, self-locking nuts. That knowledge gives 
him an added sense of security, because Boots Nuts are safer; 
even the severest vibration cannot jar them loose. They are 
unaffected by the corrosive action of oil, chemicals, or 
weather. Their resistance to high temperatures is almost 
phenomenal. In fact, they literally “outlast the plane.” 

Not only that, but, because they are more easily applied, 
they cut down the time a plane must spend on the ground 
for maintenance and repairs. And, of course, that means 
more fighting time, which is the most important considera- 
tion of all. 

On every battle front in the world, on every type and 
*most every make of plane, these ingenious fastening devices 
are contributing to the striking power of our Air Force. 


BOOTS 


Self-Locking Nuts For Application In All Industries 





\ Brewster Buccaneer 


January, 1943 






It’s Self-locking 


The Boots principle of self-locking as 
employed in the Bellows, Wing, and 
Rol-Top (illustrated above) styles are 
well-known throughout the aircraft in- 
dustry. In each case the nut is one-piece, 
all-metal. The self-locking action is ob- 
tained by means of the out-of-phase 
locking collar connected to the lead 
threads by means of a resilient spring 
member. 

Here are a few of the planes fabri- 
cated with Boots Nuts: 

Grumman Wildcat F4F-3 
Boeing Flying Fortress B-17 
North American B-25 
Curtiss Commando C-46 
Consolidated Liberator B-24E 
Curtiss P-40 
Curtiss Dive Bomber SB2C-1 
Edo Floats 
Plywood Planes 
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BOOTS AIRCRAFT NUT CORPORATION * GENERAL OFFICES, NEW CANAAN, CONNECTICUT 
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PRODUCTION TECHNIQUE AT DOUGLAS 


HEN America sounded the call to col- 

ors, preparations at Douglas Aircraft 
Company already had been translated in- 
to plants and production. For many 
months before Pearl Harbor, humming 
Douglas assembly lines daily had grown 
longer and moved faster, while every 
hour new soldiers of the slide rule and 
rivet gun had marshalled on the Douglas 
production front. 

As with all of the aircraft industry, 
the history of this war will tell of epic 
achievements by the Douglas organiza- 
tion, feats of swift and simultaneous ex- 
pansion at half a dozen locations, of pro- 
duction lines mechanized and stream- 
lined, of spectacular new methods and 
processes, of co-operative sharing of fa- 
cilities with other aircraft builders, of 
vast and successful subcontracting to au- 
tomotive concerns. 

Numerous innovations in fabricating 
and assembly techniques have been de- 
veloped and installed at Douglas plants 
to save time and materials and to speed 
vital production. The goal—to build many 
airplanes where only one was built be- 
fore 

Most spectacular “production §short- 
cut” adopted by Douglas has been the ex- 
tensive mechanization of its assembly 
lines. For instance, fuselage assembly 
for attack-bombers is done “on the half 
shell.” Instead of fuselages moving la- 
boriously from jig to jig, the jigs them- 
selves, containing the growing assem- 


Special jig speeds assembly of tubes and 
lines for unit installation in transports. 
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Mechanized production line for assembly of fuselages for Douglas attack-bombers. 


blies, move down the line. Each fuselage 
is built in two halves which simultaneous- 
ly roll in huge tubular jigs along parallel 
steel tracks, receiving framework, metal 
skin and interior installations before they 
are joined together. More men and 
women thus can work on each fuselage, 
enabling its production in far less time 
than otherwise would be possible. 

In another powered assembly line, wing 
sections are suspended from and move 
along elevated tracks past dozens of 
working positions. These tracks pass di- 
rectly through spray booths where “men 
from Mars” masked with respirators and 
armed with spray guns, paint each wing 
section as it moves by. To solve prob- 
lems usually encountered in the con- 
struction of complete nose sections for 
bombers, Douglas designed and con- 
structed a “vertical” assembly line for 
such units, so they can move down the 
line in a position comparable to that they 
would assume when actually installed on 
the airplane. Each unit is accessible from 
top, bottom and all sides. 

Mechanization by Douglas has gone be- 
yond the major assembly of wings and 
fuselages, is lending its speed and ef- 
ficiency to the production of small and 
important sub-assemblies. Large num- 
bers of parts for military airplanes now 
flow steadily along moving belt convey- 
ors hundreds of feet in length. Installed 
as an experiment, the conveyor belt 


method has demonstrated its value in 
greatly increased output, decreased spoil- 
age, and more effective use of working 
time and energy. 

Men and machines are arrayed along 
both sides of the endless canvas belts. 
Moving over rollers slowly but relentless- 
ly, the belts carry parts and materials 
down the line past scores of working po- 
sitions. Speed of the various conveyors 
is so timed that each part placed thereon 
arrives at the right machine or working 


Illustrations aid these new women employees 
to quickly learn the assembly of electric lines. 
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ELEMENTS TWISTED AT 90° 


A second Littelfuse’s feature that provides additional 


BRACING AGAINST VIBRATION 
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HOME STUDY—LEARN BY DOING! 


Practical, complete training—on actual instruments furnished 
by the school—qualifies you for well-paying positions with 
manufacturers, airlines and instrument service and repair stations. 


Send for CATALOG today 


EASTERN AIRCRAFT INSTRUMENT SCHOOL 


“Largest in the East™ 
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| metal 


position at precisely the right moment 
for uninterrupted work. 

Installation of the new conveyor belts 
is proving of further benefit in facilitat- 
ing the training of new employees. The 
breaking-in period of a comparatively 
unskilled worker is greatly reduced when 
it is necessary for him to perform but a 
single task on a mechanized line. 

Carrying the streamlining program still 
further, Douglas has installed a “gravity 
feed” final assembly line for attack- 
bombers. Dollies at each end of the fuse- 
lage roll on tracks inclined a few degrees, 
being stopped when and where desired 
by an easily applied brake. Harnessing 
thus the inexhaustible force of gravity, 
the new type of airplane assembly line 
saves both manpower and mechanical 
power. 

To facilitate the training and absorp- 
tion of new employees, and save the time 
required in teaching them to read the 
usual shop blueprint, Douglas is em- 
ploying a unique system of “production 
illustrations” especially drawn for the 
purpose by artist-engineers. These three- 
way perspective drawings show at a 
glance exactly what each man or woman 
along the assembly line is to do, and how 
they are to do it. 

More important today than ever before, 
is the famous Guerin process, developed 
at Douglas, and now used under license 
throughout the aircraft industry. By this 
process, rubber pads serve as universal 
female dies in hydraulic presses, cutting 
and forming sheetmetal airplane parts 
rapidly and efficiently. Making possible 
the use of semi-skilled workers in sheet 
forming operations, the Guerin 
process has become one of the most im- 


| portant single factors in achieving mass 


production of military airplanes. 

At one new Douglas plant, benefits of 
the Guerin process have been further in- 
creased by the use of unique six-sided 
hydraulic presses, the only ones of their 
kind known in this industry, each hav- 
ing pressure capacity of 2500 tons, and 
equipped with high-speed electric load- 


| ing tables and automatic operating fea- 


tures. These presses every 24 hours turn 
out virtually astronomical numbers of 
parts. 

At this same plant, hundreds of man- 
hours daily now are being saved by as- 
sembling hydraulic fuel and other tube 
lines in special jigs. Instead of the usual 
individual installation of single lines, 
whole groups of line assemblies and their 
various connections are put together in 
advance in these jigs. In itself this 
method is faster and easier, but at the 
same time it increases the efficiency of 
actual installations in the airplane, mak- 
ing such installations speedier, more ac- 
curate and less tiring for workers. 

In one of the Douglas California plants, 
streamlined methods of cleaning and 
washing raw aluminum stock preparatory 
to the application of finish coatings re- 
cently have been developed and installed. 
“Progressive wash systems” are utilized, 
including a mechanized continuous-feed 
conveyor transportation of parts from 
stage to stage. This ineludes de-greasing 
tank, alkalized hot rinse, water rinse, 

(Continued on page 138) 
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CHEMISTRY ENLISTED IN 
PRODUCTION AT VEGA 


| bey highly scientific mind of the chem- 
ist is augmenting the inventive genius 
of the tool equipment designer in speed- 
ing the production of warplanes. 

An example is given in the announce- 
ment by the Vega Aircraft Corporation 
that the simple but ingenious substitution 
of phosphoric and chromic acid for the 
commonly used hydro-fiuoric acid in the 
cleaning of sheet metal to be spotwelded 
has not only resulted in a_ cleaner, 
brighter surface, but has also helped 
step up production of B-17F Flying 
Fortresses and Vega Ventura bombers. 

Under the system previously used, the 
tendency of the aluminum sheet to alloy 
with the copper tip of the spotwelder 
necessitated the cleaning of the tip after 
every 10 or 15 spots. Bennett Lewis, 
welding engineer at Vega, states that 
when using a combination of phosphoric 
and chromic acids the tips do not have 
to be cleaned oftener than every 500 or 
800 spots. 

“We have made as many as 3,300 spots 
without cleaning the tips,” Bennett de- 
clared. 

A further advantage of the new solu- 
tion, which was worked out by Dr. W. 
F. Hamilton, head of the chemical division 
of production research at Lockheed, is 
that the sheet metal may be left in the 
tank from an average of three or five 
minutes up to half an hour without 
injuring the metal. Under the old 
method, immersion in the acid had to 
be timed almost to the second. 

The same soap tank and hot rinse is 
used in connection with the new solution 
as was employed before. 


ROLLING ICE-BOXES 
DELIVER FROZEN RIVETS 


HE Consolidated Aircraft Corporation 

has found a use for tricycle ice-cream 
wagons—but for frozen rivets instead of 
ice-cream. Four of these “Good Humor” 
contraptions have been purchased by the 
company to whisk about the company’s 
mammoth factory and dish out cold pel- 
lets for riveters to ram into B-24 Liber- 
ator bombers and Consolidated PBY fly- 
ing boats. 

Cold rivets, after they are driven home, 
thaw out, expand, and thus have a greater 
holding power. That’s the idea. But 
heretofore it has been a problem keeping 
the little bits of aluminum alloy cold 
through the hot California air en route to 
their destinations from the refrigerator. 
The tricycles do the trick beautifully with 
dry ice. 

Pedaled by four girls, the rolling “ice- 
boxes” carry a top load of 45 pounds of 
rivets each at a speed of up to 10 miles 
an hour with heavy pumping. The 
rivets are in 400 assorted sizes, and every 
day the tricycles make 200 flying trips 
from the main storage refrigerators to 
riveting stations throughout the factory. 
It is estimated that the tricycles will 
save the company $50,000 yearly in speed- 
ing up production. 
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or Efficient 


Production 


SOUTH BEND LATHES 


Fe ALLY EFFICIENT on precision toolroom work, manufacturing opera- 
tions or general service work, South Bend Lathes will help solve your 
machining problems. Substantial savings in capital and investment, power con- 
sumption, floor space and labor costs frequently result from their installation. 
They will give you the same efficient trouble-free service that they are giving 


in the shops of some of the largest war industries. 


Many features contribute to the efficiency of South Bend Lathes. A wide 
range of spindle speeds permits machining work with maximum cutting tool 
efficiency. Their versatility reduces set-up time to a minimum—lowers cost of 
change-over from one job to another. Smooth, vibration-free operation permits 
finish turning or boring with such precision that subsequent operations can 
often be eliminated. A convenient arrangement of controls makes for an ease 


of operation which reduces fatigue and lowers the possibility of error. 


Efficient machining can be attained only when the lathe is matched per- 
fectly with the job. Made in a wide range of sizes and types, there is a South 
Bend Lathe that will efficiently handle almost any class of lathe work. Write 


for catalog and name of dealer nearest you. 


SOUTH BEND, INDIANA 
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SOUTH BEND LATHE WORKS 


“HOW TO RUN A LATHE” 


A very complete book on the opera- 
tion and care of metal working lathes. 
Covers such subjects as grinding cut- 
ter bits, turning, boring, drilling, ream- 
ing, taper turning, facing, etc. Used by 
machinists, lathe operators, apprentices 
engineering and vocational stud 
Contains 128 pages, 13 cm. x 20 cm. 
— 360 illustrations. Over 1,900,000 
copies published. Sent postpaid to ony 
address upon receipt of 25 cents of 
your country in stamps. Published in 
English, Spanish, Portuguese and 
French. State language desired. 
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SPEEDING PROPELLER PRODUCTION 


LADESMEN of the Curtiss-Wright 
Corporation, propeller division, are 
evolving numerous time-saving short cuts 
to speed the production of propellers for 
the fighting aircraft of America. 

Instances of their constant and success- 
ful search for ways to save precious time 
in turning out propellers have occurred 
recently in both the New Jersey and 
Pennsylvania plants of the division. 

At the Pennsylvania plant, an alert as- 
sistant foreman submitted an idea which 
cut four minutes from the time formerly 
required to produce a propeller. In this 
same plant, tool makers in the template 
department perfected a fixture to test the 
accuracy of templates. 

In New Jersey, two employees of that 
plant solved the problem of removing 
broken taps from valuable and expensive 
forgings without harming the finest 
threads. 

Inventors of the latter time-and-mate- 
rial saving contribution to the produc- 
tion line are Louis Waidler, machine shop, 
and Gus Holfelder, source inspector, both 
of the division’s New Jersey plant. 

This production short cut evolved by 
Waidler and Holfelder is not only far 
superior to any tried before, but is faster 
and has the extremely important advan- 
tage over many predecessors of salvaging 
costly materials. 

One of the principal parts of the device 
is an electric etching tool. In approxi- 





Apparatus checks fit of template sections. 


mately five minutes, the tool burns out 
portions of taps which may have become 
stuck in steel parts, without injuring the 
forging. And the process still leaves the 
finest thread undamaged. 

At the Pennsylvania plant, it now takes 
four minutes less to produce a Curtiss- 
Wright propeller blade than it did one 
month ago, thanks to Carl Brethauer, as- 
sistant foreman in the final inspection de- 
partment of that plant. 

And minutes saved is front page news 
to aircraft producers today. 

The short cut in blade-balancing which 
Brethauer devised proves especially ef- 
fective for the larger, heavier, propeller 
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THOUSANDS of Hallicrafters Sky Buddies gave faithful service . . . 


years of excellent performance! 


Sky Buddy owners will be amazed at how 


far-reaching the progress of research and new electronic development has 


been, even in the past year. 


When Hallicrafters are again permitted to sell communications receivers 


for civilian use your new Sky Buddy will have so many improvements, com- 
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Signal Corps communications equipment. 
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blades. These formerly were transferred 
to and from a split hub to a bench vise by 
a chain hoist. 

Brethauer sought to eliminate the time- 
consuming, laborious transfer. He recog- 
nized it would be unnecessary if the blade 
and hub could be locked horizontally in 
the fixture. 

This he accomplished by two swinging 
brackets which were attached to the bal- 
ancing fixture. They were hinged so that 
they could be swung aside when not in 
use. One bracket locks the blade into 
the fixture horizontally. The other 
bracket enables the hub to be locked ver- 
tically while the hub nuts are loosened 
and the blade is adjusted longitudinally. 

Collective thinking by tool makers in 
the template department of a Curtiss- 
Wright propeller plant in Pennsylvania 
recently built a simple yet satisfactory 
testing apparatus for templates. It is so 
convenient and efficient that all work- 
men in the department now have one. 





Light on tube speeds internal inspection. 


The fixture determines whether the 
two sections of a template fit. The box- 
like fixture has an inclined ground glass, 
against which the templates are laid. The 
glass disperses light with the aid of an 
electric bulb which is attached behind it. 

Curtiss-Wright tool makers like the de- 
vice because it eliminates bluing of tem- 
plates and scrutinizing them by holding 
them in the hand at a window. 

Another noteworthy improvement, to 
aid internal inspection of hollow steel 
propeller blades, was currently invented 
and inaugurated at the Pennsylvania 
plant. It consists of a small electric in- 





Balancer cut minutes from production time. 


spection light which is mounted on a 
slender tube the length of the blade. 

Wires for the clamp run back through 
the tube and handle to a switch. 
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AWARD FOR CESSNA 


HE Cessna Aircraft Company, Wichita, 

Kan., has been granted the first Army- 
Navy “E” awarded a midwest aircraft 
manufacturer, in recognition of its out- 
standing record in exceeding its produc- 
tion schedule consistently for more than 
two years. Cessna pioneered in the pro- 
duction of twin-engined transitional 
bomber-pilot training planes, furnishing 
them to both the U. S. Army Air Forces 
and the Royal Canadian Air Forces, and 
has delivered more of this type of train- 
ers than all other manufacturers com- 
bined. 

A large proportion of the credit for 
production which won this award is given 
by Cessna officials to the company’s em- 
ployee morale. Cessna was the first maj- 
or Wichita industry to fly the Minute Man 
flag indicating that more than 90 per cent 
of its employees were regularly purchas- 
ing war bonds through voluntary payroll 
deductions. Cessna employees have 
adopted one criterion to settle any ques- 
tion—“Will it help to win the war?” 

These employees are recruited largely 
from an area within a 150-mile radius 
of Wichita and a major proportion of 
them were farm workers before entering 
war work. More than 25 per cent are 
women—Cessna pioneered in the use of 
women in aircraft production—and the 
ratio is climbing steadily. 








Compact units simplify plant protection. 


ONE-MAN FIRE FIGHTER 


HE mobile fire-fighting units shown 

above were designed by Braniff Air- 
ways operations engineering department 
for one-man handling, as a contribu- 
tion to plant protection. Built in the air- 
line’s maintenance shops at Love Field, 
Dallas, Tex., an initial “fleet” of five 
units have been placed in strategic lo- 
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cations at the company’s Dallas base. 

The carts were designed by operations 
engineer Roland Lewis and were built 
under the supervision of crew chief 
Frank Stucker (center in adjoining pic- 
ture) by mechanics James Handley (left) 
and William Surges (right). The chassis 
of the compact units are airplane battery 
carts which had been discarded for im- 
proved models, and each is equipped 
with an asbestos suit, fire axe, crowbar, 
bolt cutters, shovel, welder’s gloves, weld- 
er’s goggles, pyrene powder, a foamite ex- 
tinguisher, flashlight, iron pail, 200 feet 
of sash cord and a first aid kit. 


BELL WORKERS HONORED 


HREE Bell Aircraft Corporation em- 

ployees recently received recognition 
from the War Production Board for shop 
improvement ideas they had perfected. 
O. L. Woodson, company vice president 
and general manager, presented the 
awards and urged the men to continue 
their good work. 

The winners were: John L. Marsh, cer- 
tificate of individual production merit for 
a cable stretching device used in prepar- 
ing control cables on the Army P-39 
Airacobra; Marvin H. Crawford, letter of 
honorable mention for a bushing seal tool 
used during work on aircraft fuel tanks, 
and Clement J. Wolf, letter of commenda- 
tion for a method which speeds the bend- 
ing of small parts on a brake. 














MORE VITAL—MORE DEPENDABLE THAN EVER 


Field service reports are coming in regularly—unfortunately not 
for quotation—showing remarkable service records for Champion 
Ceramic Aircraft Spark Plugs in aircraft of every size and type 
being used by the Air forces of the U. S. Army and Navy. 
Unprecedented long life and extreme dependability sum up 
these records which are directly due to the unique characteristics 
embodied in Champion’s new ceramic insulating material, 


Champion’s Ceramic Aircraft Spark Plugs—types C 26 (un- 
shielded) and C 26 S (shielded)—are designed to meet the 
requirements of practically all civilian and commercial flying. 


“shorts”. 


f 


C€ 26 $ (Shielded) $1.85 
C 26 (Unshielded) $1.30 





Characteristic Advantages of Champion Ceramic Insulation Are— 


Immunity from heat and chemical reactions. 
Freedom from fuel, oil, or moisture absorption which causes 


1. 
a 
3. Inherent high heat conductivity with consequent wider range 
between pre-ignition and fouling. 
4. Absolute uniformity of material. 
5. Homogeneous structure eliminates possibility of air spaces 
which cause current leakage. 

6. Easily cleaned and serviced—no specialized equipment or 

factory return necessary. 
7. Scientifically controlled manufacture. 


Install Champions and fly with confidence 











94 


FLYING 





The Automotive Body Engineer in Aviation 


(Continued from page 87) 








ings and partially on templates. 

I do not mean to criticize these prac- 
tices. It is merely my intention to point 
out that they are different and strange to 
men who have worked with methods used 
in automotive plants and that these men 
require education and closer supervision 
than if they were working in more fa- 
miliar roles. 

When one realizes that we are dealing 
with an industry which has expanded 
enormously in the last few years despite 
a great scarcity of engineering talent, it 
is not surprising that the engineering de- 
partment. has had to confine its efforts to 
basic designs leaving detail information 
to other departments. 

In addition to different engineering 
methods, the automotive man is con- 
fronted with new and strange materials 
and unfamiliar manufacturing methods 
and process operations which are in use 
with these materials. 

By far the most common material used 
in aircraft today is aluminum. 

Aluminum differs considerably from 
steel in its handling and methods of man- 
ufacture. The first thing one learns is 
that “scratched aluminum is scrapped 
aluminum.” Scratches of course are un- 
desirable in any finished product. Alum- 
inum being softer than steel, it scratches 
more readily. Scratches are a structural 
detriment inasmuch as in thin sheets they 
cause a reduction in section and are also 
a focal point for starting of cracks. These 
cracks can cause failures in the structure 
due to the relatively high stresses under 
certain conditions of flight. 

Scratches in Alclad material, even 
though not very deep, are likely to cut 
through the protective coating of pure 
aluminum into the alloy and cause cor- 
rosion. These cracks are of such a serious 
nature that handling and manufacturing 
methods must be such as to produce parts 
as “scratch-free” as possible. 

The use of rubber dies and “Guerin” 
blocks is not only a relatively cheap 
method of manufacture but also bene- 
ficiait in that scratches are eliminated. 
One, however, learns that the rubber die 
has its limitations and the design of parts 
must be modified accordingly. 

The limit to which aluminum can be 
worked is much narrower than that to 
which steel may be subjected. It does 
not draw or stretch as readily as steel. 
There are very definite limits to which it 
can be bent or formed. It is also a work- 
hardening material. It differs consider- 
ably from steel in its heat- -treatment. 








NAME 





In all phases of engineering it is de- 
sirable to have considerable knowledge 
of the phases of engineering other than 
the particular branch in which we are 
working. This is particularly so of the 
aircraft engineer. I know of no phase 
of engineering in which a varied knowl- 
edge is so essential as it is in aircraft. 

The heat-treatment of materials is a 
subject on which the aircraft man must 
be well versed both in ferrous and non- 
ferrous alloys. 

Structural engineering plays a prom- 
inent part in the determination of loads, 
the analyzing of stresses, and specifica- 
tion of structures to support these loads 
properly, the proper placement of rivets, 
and the proper bending and forming of 
parts so as not to exceed their elastic 
limit. 

In modern aircraft such mechanisms 
as bomb doors, landing-wheel doors, the 
landing gear, brakes, landing flaps and 
similar items are hydraulically operated 
and, therefore, some knowledge of hy- 
draulics is useful. 

There are innumerable electrical in- 
stallations in an airplane and it is help- 
ful to have some knowledge of this sub- 
ject, even though there are electrical en- 
gineers available. 

In addition, a knowledge of metallurgy 
is very important in these days of prior- 
ities and substitutions. The proper use of 
materials, substitution of materials, hard- 
ness scales, and similar problems are part 
of the everyday life of the aeronautical 
engineer. 

For the chemical engineering phase we 
deal in problems of cleaning metals, cor- 
rosion-resisting treatments, paints, prim- 
ers, spark-inhibiting finishes, etching and 
similar subjects, some of which are fa- 
miliar to the automotive engineer. 

Government specifications and regula- 
tions are other matters which are new to 
the automotive man. The ultimate pur- 
chaser of the aircraft which are being 
produced today in the automotive plants 
is the military service of the United 
States Government. The Government and 
its many agencies have numerous pub- 
lications specifying certain conditions 
which much be met. These regulations, 
however, are really helpful since, in them, 
a newcomer to the field is able to find 
much information on a range of subjects. 
All of this is extremely valuable to him 
in his effort to learn as much as he can 
in a short time. It is rarely possible to 
find so much extensive information in 
such compact form. 
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I believe it is the place of the automo- 
tive man to learn in advance as much as 
possible of the afore-mentioned problems, 
to study the production problems and the 
methods used in the aircraft industry to- 
day and, only after this careful study, to 
apply the productive methods with which 
he is familiar. 

This procedure will enable him better 
to understand the results for which the 
aircraft man is striving. Until he under- 
stands the aims and methods of the air- 
craft man, he cannot expect to produce 
the desired result equally well. By famil- 
iarizing himself with the methods of the 
aircraft man, the automotive man can, 
with better advantage, transfer his 
knowledge of high-productive methods 
and equipment to the aircraft industry. 

It is in this latter phase that the talents 
of the automotive industry can be placed 
to utmost advantage in this critical period. 
We need airplanes and airplane parts in 
quantities. We of the automotive industry 
can produce them if we realize that there 
are others who have had considerable ex- 
perience in producing these articles and 
that we can benefit by their experience. 

Based on this point of view we can 
best apply the talents for which Detroit 
is famous. 

The automotive man should learn as 
much as possible of aluminum, its advan- 
tages and its disadvantages. He should 
review or study the various subjects just 
mentioned. No one will become an ex- 
pert in all these fields, but a working 
knowledge and an ability to put one’s 
hands on pertinent information when 
needed is a valuable asset. Should one 
wish to specialize in certain branches, 
such as hydraulics, structures or electri- 
cal, he can find his place in the aircraft 
industry. The automobile body full size 
layout man, after a few months familiar- 
ization with aircraft standards and regu- 
lations, can turn out a first-rate job. 

It is not beyond reason to suppose that 
this concentrated course in _ aircraft, 
which the automobile industry is under- 
going, will have a lasting effect in the 
industry. I believe that some of the 
larger automotive manufacturers have 
been contemplating for some time the en- 
trance into the aircraft field. By the time 
this national emergency is over, there 
will be a large number of trained person- 
nel available for future use. With this 
personnel available, some of the manu- 
facturers will undoubtedly wish to re- 
main in the industry. 

The automotive companies have always 
had a highly competitive market. There 
is no doubt that, with new plants, equip- 
ment and personnel available they can 
attempt to take their place with others. 

END 





YOU CAN SUCCEED IN AVIATION! 


STUDY AT HOME and win out in the fight for future security by becoming a well- 
informed expert in the field of aircraft construction and maintenance. Full information 
and costs of the practical, up-to-the-minute Ryan Home Study training will be sent you 
without obligation. Mail this ad now and begin your spare time study. 
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Beechcrafters are doing their part; and 
these are the symbols of their devotion 


Beech Aircraft 


a. CORPORATION 
BEECHCRAFTS ARE DOING THEIR PART |. WICHITA, KANSAS, U.S.A. 
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Freight—by Air 


(Continued from page 60) 








part of the country west of the line of 
Chicago and Southern Airlines running 
from Chicago to New Orleans. 

Within each territory, committees rep- 
resenting each airline would be formed, 
and agents appointed and authorized to 
publish classification manuals for the 
purpose of classifying every article to be 
transported by the carriers operating 
within each territory as well as from ter- 
ritory to territory. 

In so doing all articles would then re- 
ceive what is known as a rating, that is, 
the class or group to which an article is 
assigned in the freight classification. The 
agents for each territory would publish 
class and/or commodity rate tariffs which 
would list the different airports and give 
the prices or rates to be charged for ship- 
ping the different classes of goods from 
any given airport to another. 

A class rate is based upon the rating 
which the article is accorded in the freight 
classification. The commodity rate is ap- 
plied to a given article or articles between 
specified points. 

Classification does two things, (1) It is 
a simplified method of arriving at the 
basis of a transportation charge by seg- 
regating all of the articles for transporta- 
tion into a limited number of groups and 
(2) by doing so it provides a basis for 


the assessment of rates for each class, al- - 


lowing the airline companies to fix the 
rate for each separate class instead of a 
rate for each individual article. 

Speed is what the airlines can sell and 
from the time a consignment is picked up 
until it reaches its final destination the 
transportation of air freight will depend 


upon the smooth functioning and co-or- 
dination of plane and motor truck sched- 
ules. 

With the teletype machine now in prev- 
alent use it would provide a quick ac- 
curate method of informing the various 
airports (at which freight will be han- 
dled) just how much cargo is to be 
dropped off at each stop, thereby giving 
the motor truck operator ample time to 
be at the airport to meet each scheduled 
flight and also informing him of the desti- 
nation and weight of the freight he will 
have to carry. 

In turn the shippers located in cities 
served only by motor truck would, by 
phone or wire, inform the airport of a 
consignment to be picked up, and said 
motor agency will then provide the pick- 
up service. 

If for any reason an agreement could 
not be reached with an intra-state truck 
line the airlines could select an inter- 
state truck line with already established 
routes and schedules throughout that 
particular state to carry the air freight 
shipments to points beyond the airports, 
with a pick-up and delivery service iden- 
tical to that of the intra-state truck line. 
In this case a city express company could 
handle the local freight consigned to the 
city in which the airport is located. 

Shipments starting via airplane and 
crossing state lines are all considered 
inter-state and when transported by 
motor freight are subject to the regula- 
tions of the Interstate Commerce Com- 
mission, regardless of whether intra-state 
or inter-state motor truck lines act as 
the contact carriers for the airlines. This 
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must be borne in mind when the need 
arises to explain that the charges for 
motor truck transportation of air cargo 
cannot be quoted at less than the rates 
published by the individual motor car- 
riers which are on file with state traffic 
commissions or the Interstate Commerce 
Commission. 

When the use of gliders or “flying box- 
cars,” a phrase coined by TWA, becomes 
commonplace it will be possible to un- 
couple those “flying boxcars” at their va- 
rious points of destination along the air- 
way, and in turn “flying boxcars” already 
loaded and waiting will be coupled to the 
flying freight train, which will then con- 
tinue its speedy way by air to the next 
scheduled stop on line. Such equipment 
can be flown to carry plane load ship- 
ments, analagous to the carload shipments 
of the railroads, and will offer the ship- 
pers a class rating allowing a cheaper 
rate, providing the minimum weight car- 
rying capacity of each plane is protected, 
in contrast to a higher rate for less-than- 
plane load cargo, exactly as authorized by 
the Interstate Commerce Commission for 
freight shipments by ground transporta- 
tion agencies. 

Air freight train gliders will be 
switched from one airline to another with 
little delay since all carriers will use the 
same airport. 

For example a glider load consignment 
out of New York City destined for Sioux 
City will be flown via United Air Lines 
to Omaha, Neb., at which transfer point 
the glider will be uncoupled from the 
United Air Lines fiving freight train and 
will be coupled onto a Mid-Continent Air 
Line air freight flight which will then 
transport the cargo to Sioux City, Ia., the 
point of destination. 

As has been already stated the shipper 
sending a plane load quantity will re- 
ceive a lower charge, provided he ships 
no less than the minimum cargo capacity 
of each plane. This can be achieved be- 
cause it will be the shipper’s and con- 
signee’s responsibility to furnish pick-up 
and delivery service, but if the shipper 
desired the airlines to provide the motor 
truck cartage then a charge applicable to 
such service will be added to the bill. 

The shipper of less-than-plane load 
quantity will not receive the lower charge 
because of the necessity for the airlines 
to provide for the handling of door-to- 
door service. 

A few years ago a well known plane 
dealer, Charles Babb, proposed an air 
cargo plane the design of which could be 
made to allow for either a large ship or 
a smaller one capable of operating in and 
out of small airports, with a satisfactory 
payload. Having a removable front sec- 
tion of the fuselage, such bulky articles 
as trucks, large crates and articles of great 
length and size could easily be loaded on 
and unloaded from the plane. 

Cargo carrying ships of the Babb type 
could be utilized for carrying only plane 
load consignments, adhering to the afore- 
mentioned suggestions of establishing a 
minimum weight load in order to receive 
the cheaper plane load rate. At this 
point it is possible to point out that cargo 
planes are not subject to the same rigid 
restrictions of size, height, width and 








— 








January, 1943 FLYING 97 


Z0 


ip- 
nts 
ip- 


ar= 





be ( ‘ 
rith = \ { ‘ 
the t =} : h = 


ent ADVANCED + 
nes | 


int | <-> 


the | 


and | ee PT ae 
Air | — 


hen 
the 


i. . Pray 
a aA, 
BASIC JPRIMARY} 





per 
re- 
1ips 
city 
be- 
on- 
-up 


pet NO LONGER “...SO FEW” 
stor 


e to 


oad It is dusk. Today—September 15, 1940—the Royal Air Force won the battle of Britain. 
vo Then, the Luftwaffe’s supreme effort was smashed...its rout completed, by a tiny group 


-to- of fighting men whose feats have become legend. 


ane | Two years have passed...the tide has turned. Now the R.A.F. is Victory bound 


A ... its strength numbered in the thousands. 
e 


D oF 


: Weare proud that many of these Empire pilots received PRIMARY, BASIC and ADVANCED 
an . * . . . 
da flight training—earned their coveted wings—at our Falcon Field. To them—and to 


sec- their many American flying comrades in the world’s war-torn skies—who also first 
icles { . ° ° . , ° 
“oe flew with the Thunderbird in Arizona’s Valley of the Sun—each Southwest Airways 


J on worker pledges ceaseless effort, so that: 


type There shall be more, in ever increasing numbers! 


lane 
ore- 
1g a 
eve 
this Phoenix, Arizonas 
argo 


rigid THUNDERBIRD FIELD © FALCON FIELD © SKY HARBOR © THUNDERBIRDIE i ) 
and TRAINING THE FINEST FIGHTERS TODAY, THE FINEST FLYERS TOMORROW _«#mm* »)) 
°: 


CONTRACTORS TO THE UNITED STATES GOVERNMENT © UNITED STATES ARMY * UNITED KINGDOM GOVERNMENT *e 














98 


length as are the freight cars of the rail- 
roads. 

Therefore giant freight planes of the 
future may carry two or three, and per- 
haps more, present day plane load capac- 
ities. 

A type of freight plane which could be 
used to great advantage in less-than- 
plane load shipments is the patented Har- 
lan D. Fowler “container type” cargo 
ship. This ship would carry five con- 
tainers forming part of the fuselage. Each 
container would hold 1,000 pounds of 
cargo. Upon arrival at an airport, a con- 
tainer for that city would be removed 
and one for onward transportation sub- 
stituted. 

As has been stated the airlines will pro- 
vide door-to-door truck service for less- 
than-plane load shipments and in con- 
nection with the use of the Fowler de- 
signed ship the “containers” can be trans- 
ported via motor freight from airport to 
consignor or vice versa with a minimum 
of handling. 

On long hauls over more than one car- 
rier the containers could be switched 
from plane to plane with amazing ease 
and speed. To use an illustration: A 
“container type” cargo ship arriving at 
Denver, Colo., via United with freight 
destined for Pueblo, Colo., will taxi up 
to the receiving platform. Waiting on the 
other side of the platform (having been 
already informed by teletype or radio) 
will be a Continental Air Lines “container 
type” cargo ship. In the center of the 
platform between the two planes is a 
small portable crane. In a few minutes 
the container destined for Pueblo has 
been lifted from the UAL plane and 
swung around into position on Continen- 
tal’s plane. 

The same method of using a crane can 
be applied when switching a container 
from plane to waiting motor truck. 

An article discussing plane load and 
less-than-plane load shipments would not 
be complete without mention of provi- 
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sions for mixed plane load shipments. 
Such a shipment is one which would con- 
sist of two or more articles in less-than- 
plane load quantities, but of sufficient 
total weight to make the equivalent of a 
solid “unit” of plane load freight. 

For purely intra-state air shipments or 
where a shipment is consigned by feeder 
plane from one state to another, because 
no main line air carrier service is avail- 
able on a parallel route, the feeder plane 
will then handle air freight in much the 
same manner as the large transport car- 
riers. 

Door to door service for less-than-plane 
load cargo can be provided the same way 
as offered by the commercial airlines with 
through routes. Namely, the use of intra- 
state truck lines to provide the pick-up 
and delivery service for towns not 
reached by feeder plane. For city de- 
livery a local express company can pro- 
vide the motor freight service. 

With plane load shipments, originating 
on main line carriers utilizing the feeder 
plane would make for fast delivery from 
airport to airport whether on inter-state 
or intra-state shipments, since on this 
type of consignment the shipper and con- 
signee provide their own trucking service. 

The continuation of air express service 
is not inconsistent with the forming of air 
freight transportation by the airline com- 
panies. The railroads of today carry both 
freight in their own cars, and Railway 
Express shipments in cars for that pur- 
pose. The Railway Express Agency is in 
direct competition with less-than-carload 
rail line freight, but still the railroads 
furnish equipment and transportation be- 
cause the Railway Express Agency cannot 
operate railroads all over the country to 
exclusively carry its shipments, any more 
than if it were to try and create nation- 
wide plane service to duplicate the cov- 
erage of the United States by existing air- 
lines. 

Air express because it is a part of Rail- 
way Express provides certain types of 
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service the airlines, like the railroads, do 
not offer. The public in many cases 
utilizes such services, and the airlines by 
continuing to carry Air Express will per- 
haps give Railway Express Agency no 
reason for desiring separate air carrier 
lines of its own. 

In other words, the Express Agency 
shipments will consist of small and 
mostly individual packages, whereas the 
airline companies using separate freight 
hauling planes will carry bulk freight, 
whether it be plane load or less-than- 
plane load quantity. 

More to the point of this article is the 
fact that Universal Carloading and For- 
warding Company already has utilized air 
freight service in conjunction with its 
system of nationwide trucking lines and 
has a unit to handle the shipment of 
freight by air and truck. 

At present Universal Carloading is 
shipping its air cargo via Air Express and 
only because the airlines themselves do 
not, as yet, offer facilities for freight 
shipments by air. 

As a final example of what speeding 
freight by air means to the shipper, con- 
sider the following: 

For even the fastest package express 
service by rail from New York to Chi- 
cago it takes more than a full day, where- 
as by airliner it takes only four hours 
to cover the same distance. 

To send a package car shipment from 
Chicago to San Francisco by rail takes 
three days, and for carload delivery up 
to a week. Whereas by transport plane 
the distance is covered in eleven and one- 
half hours; and the new Douglas DC-4 
planes will surpass the performance and 
operating economy of the DC-3. 

With the new types of airplanes being 
designed to carry freight, the size, shape 
and engine performance will be so per- 
fected that air freight schedules of the 
near future, carrying far heavier loads 
than the passenger flights of today, will 
make long distance trips at speeds the 
early “Jenny” flyers never dreamed of. 

Therefore, by creating within each state 
a dependable motor pick-up and deliv- 
ery service the airlines will have estab- 
lished a system of air and truck co-or- 
dination that will equal any existing 
agency or combination of agencies that 
may be formed to solicit the shipment of 
freight by air. 

The day is not far distant when the 
airplane will bring the industries of 
every country as close as our own state 
lines and the use of freight shipments by 
air all over the world will mark a new era 
in the history of transportation. 

END 





Japs Spot "Mae Wests" 


HE “Mae West” lifebelts worn by air- 

men operating over water, colored a 
vivid orange so that they can be spotted 
by rescue parties, proved a boomerang 
in the Pacific war area, where Jap pilots 
make a practice of searching for the bril- 
liant life preservers and then machine 
gunning the helpless wearer. A different 
color has been suggested for airmen op- 
erating in that area. 
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NEW MEXICAN TRAINER 
Powered by Lycoming 


Primary trainers were needed for the rapidly ex- 
panding Mexican Air Force. The answer to this 
growing need is the Lycoming-powered ‘‘Teziut- 
lan’’...a mahogany plywood trainer. Now in 
production, it is built almost entirely of Mexican 
materials and can be repaired in the field by any 
skilled woodworker. The only imported parts are 
the Lycoming engines and the instruments. 

The “‘Teziutlan’’ has performance qualities that 
make it ideal for the high altitudes of Mexico. It 
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can take off with a run of 164 feet and has a service 
ceiling of 22,960 feet. Its top speed is 110 m.p.h. 
and its cruising speed is 102 m.p.h.—yet it lands at 
only 24 m.p.h. 

The Lycoming 125 h.p. engine has been chosen as 
standard equipment on the *‘Teziutlan’’ because of 
its outstanding performance at high altitudes. Also 
because, in Mexico as in the United States, Lycom- 
ing has for years been considered the synonym for 
aircraft engine dependability. 
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(Continued from page 41) 








the Stukas and the Heinkels and don’t 
let anybody kid you—we're in a mess,” 
etc. 

Fiyinc, knowing that for the last 10 
years I have made a semi-annual aviation 
survey tour, asked me to comment on this 
attitude and on our chances in the grave 
and immediate future. 

It’s a tough one to answer, because 
nobody wants to give aid and comfort to 
the enemy. I will therefore, have to gen- 
eralize. Read a little between the lines— 
and draw your own conclusions. 

A year ago I flew across the continent 
and back, a trip that took in about every- 
thing in the way of U. S. flying fields and 
aviation factories. My co-pilot used to 
nudge me from time to time during the 
flight and point to right or left and there 
would be an Army bomber. We landed 
at one field and saw three lined up and 
exclaimed about how things were pro- 
gressing. Bombers were a novelty, even 
to the profession. 

A few weeks ago I got back from a 
trip over practically the same route. 
Every major airport from coast to coast 
was stocked with from one to five bomb- 
ers—at a number of fields the figure was 
nearer the hundred mark. Pursuits were 
even more plentiful. There were so many 
of both in the air that we quit looking. 

That’s today. Tomorrew is going to be 
as different from yesterday as a Jenny 


from a P-40. One of the places I stopped 
last year did its share toward building the 
bombers that are around now. It is the 
kind of a place we pilots used to dream 
about in the old days, a fabulous factory 
with an assembly line that was turning 
out bombers at the rate of more than 30 
a month. This was accomplished by 
means of an assembly line shaped like a 
V—as in victory. Half of the ship was 
built on one side of the letter, half on 
the other, and where it came together all 
you had to do was join the fuselage, 
tighten the prop and roll her out for a 
test flight. 

That assembly line was a miracle—a 
year ago. I dropped by the other day 
again to enjoy watching it operate, only 
to find eight lines exactly like the orig- 
inal, each in a production race with the 
next. 

If you have any further objections or 
worries in the production department, let 
me remind you that I am speaking of only 
one operation—one factory—one kind of 
plane—one small corner of the country. 
There are literally hundreds of them 
when you begin looking around, coast to 
coast. Some of them— Willow Run is an 
instance—haven’t even begun to produce 
in the battle of production. Not long 
ago, 70 percent of U. S. aircraft produc- 
tion was on the west coast. Now tens of 
thousands of acres in the midglewest are 
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covered with millions of square feet of 
aircraft factories, rivalling the size and 
scope of those already in operation be- 
yond the Rockies. Tomorrow—but I'll 
leave it up to you. You can write your 
own ticket. As a flight officer of the RAF 
told me in St. Louis recently: 

“'m going back and tell my people 
about what’s happening here, but I know 
that they will not believe it. I can’t be- 
lieve it myself. It’s like a dream —and 
for that chap Hitler it’s going to be a 
nightmare.” 

It should not be inferred that today’s 
production is grounded on the airports of 
this country, while fighting folks on our 
far-flung battlelines beg for planes. Mat- 
ter of fact, have you heard much beg- 
ging recently? I haven't. 

There again I can report as an eye- 
witness. On the west coast, less than a 
month ago I stood at an airport and 
counted 100 bombers take off and head 
toward sea—all within an hour. It is 
happening so often out there that the 
boys around the field don’t bother to 
watch. Again, I have stood in a control 
tower somewhere northeast of Washing- 
ton and seen one of the most thrilling 
sights in all my aviation experience. A 
B-17 Flying Fortress took off and circled 
majestically. It was followed by a flock 
of Curtiss P-40’s which went up and 
formed a pursuit protection unit around 
the big fellow, diving and looping in 
mock combat as she made her way 
steadily out to sea. I watched fascinated 
until I noticed that she was followed by 
another, also escorted, and then a third, 
a fourth, a fifth. Bombers were still tak- 
ing off when the first was a speck on the 
eastern horizon. And every big craft, be- 
sides its complement of crew, was laden 
with clothing, ammunition, medicines, 
foods—any one of the thousands of things 
that are needed beyond the horizon in the 
business of fighting this war. 

My old friend, Don Douglas, who builds 
Consolidated B-24 bombers, summed it 
up to me last time I saw him. 

“We will build planes,” he said, “fast 
enough to blow hell out of the brown- 
shirts, the blackshirts, and the little Jap- 
rats.” 

So much for the quantity question, 
which is usually followed by the quality 
question, close on the heels of which 
comes the question of pilots. 

As for the quality of our planes, I can 
say without exception that they are the 
best in the world. Machine gun equip- 
ment on bombers is being measured nov’ 
in terms of dozens of units and the diam- 
eter of their bullets have grown from the 
size of a lead pencil to that of a big man’s 
thumb. 

I have heard Australians object to 
certain models because they were too 
good—too fast, too hard to maneuver, too 
tricky. British have been critical on 
similar grounds. But I have yet to find 
one who did not make his criticism in 
the same tone of voice that the late Jack 
Blackburn once spoke to me of Joe Louis: 
“He’s a lousy fighter, that boy!” 

I might add this: I saw one of the lat- 
est pursuits recently in a check flight. 
The test pilot, an old friend, came over 
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War Department acknowledged | Gu 
today that Allied troops are widen-| 4 
ing gaps opened by Rangers and |) 
Commandos in recent raids and | tay 
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bombing forces now operating | 5 
from continental points as well as| 24 
from England. ’ 


Of course it is fiction today. . . but every Liberty- 
loving heart throughout all the world looks con- 
fidently toward the day when that thrilling head- 
line will truly herald the end of today’s reign of 
madness, injustice, tyranny ... when families and 
nations may be reunited to live together in happi- 


ness and safety. 
Please turn to page 6, column 1) 





And when that day comes you will find that Culver 
is ready to bring you the new Victory Model ...a 
more efficient, finer, cross-country airplane than 
ever before, designed to meet every need of the 
postwar world ... and you'll agree that it is well 
worth waiting for! 
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and spoke to me just before he took off. 

“I can’t be sure how fast this job is,” 
he said, “and if I knew, I’m not supposed 
to tell you. But I’m going to gun her 
across the field and then climb. Ill wag- 
gle my wings at 10,000. Time me and see 
what you get.” 

I must admit that I failed miserably in 
my timing job. I was thrown off by the 
fact that when the plane raced across 
the field with its motors at full throttle, 
none of us heard a thing. It crossed in 
front of us as silent as a ghost. It was 
three miles past me before the roar of 
its motors caught up with the spot where 
it had crossed in front of us! 

They are that fast—these new planes 
we are turning out, and the bugs that 
have turned up in them in actual combat 
have, according to my. pursuit pilot 
friends, been eliminated. Their armor 
and armament outstrip anything that the 
enemy can put up against them. They 
can climb higher and shoot with more 
deadly effect. Even when outnumbered 
as in China, our pilots are bringing down 
enemy planes at a rate of better than 10 
to one. 

Our pilots rank with our planes. After 
talking to hundreds of flyers fighting un- 
der all of the Allied banners, and getting 
letters from hundreds more, I believe 
that our boys are the best in the world. 

It is difficult to detect at times. The 
other day I got a letter from a youngster 
who, like hundreds of others I know, was 
hanging around airports in knee pants 
only a few months ago. Today he is fly- 
ing a P-40 in China. He got there from 
Karachi, India. 

“Traveling cross-country through the 
monsoons isn’t the best way to live to a 
ripe old age,” he writes, “especially in a 
pursuit plane. The mountains between 
Indian and China are from 16,000 to 18,- 
000 feet high, and clouds are solid and 
stack up to 30,000 feet. I’ve never seen 
country as rugged or weather as bad as 
they have over here through the summer. 

“Flying the mountains, we were in the 
air four hours on our last hop. We ran 
into a cold front that was built up to over 
30,000 feet, and we had to go 100 miles 
south to get around it, flying over Japan- 
ese territory. Some of us had engine 
trouble. We were all scared for awhile.” 

The rest of the letter concerned the 
grub situation in the Orient and the high 
cost of living quarters. 

That is the way those boys tell about 
their flying adventures on the battle- 
fronts. The letter above is typical. The 
writer understates everything, failing to 
point out that after four hours in the air, 
he and his mates carried only enough 
gasoline for 15 minutes of flight. He ne- 
glected to go into the details of the dan- 
gerous downdrafts encountered in moun- 
tain flying, winds that threaten to whip 
your plane into a peak without warning, 
and generally avoided the point I am 
trying to make—that they are top pilots 
and nothing daunts them. 

Speaking of pilots, some of the carpers 
will tell you that here is the prime bot- 
tleneck in the aviation picture. With 
planes coming off the line at almost any 
reasonable figure you want to name per 
week, we are threatened with a tremen- 
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dous personnel shortage. It takes at least 
a year to make a good pilot; planes are 
being made in a matter of days. 

This is undoubtedly true. 

Jimmy Doolittle had something to say 
about it to me the other day. 

When he got back from Tokyo, he 
avoided the spotlight and indulged him- 
self in some quiet homelife. I caught up 
with him in the midst of a family re- 
union. As they have done almost daily 
since his oldest son was big enough to 
throw a punch, father and boy were go- 
ing three rounds while Mrs. Doolittle 
refereed. The hero of Shangri-La was 
getting a shellacking when the bell 
gonged the end of the bout, but the loser 
came over to me grinning broadly. 

“We could use a lot more,” he said, 
nodding toward the boy. 

“Fighting spirit?” I asked. 

“Jack,” he said, “we’ve got plenty of 
fight—more than anybody expects. You 
can quit worrying about fight as far as 
we're concerned. Quentin Reynolds has 
the words for it—‘we’re the ch-mps.’” 
He looked toward his son again. The boy 
was a cadet in the Air Forces. “What we 
need is pilots.” 
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All I can add is this. I have seen Amer- 
ican ingenuity break every bottleneck 
confronting the production of planes. I 
know that civilian facilities alone are ca- 
pable of giving more than a quarter of a 


million flying courses annually. I know 
that the military training programs are 
just beginning to go into full swing, and 
I am convinced that in spite of any hu- 
man or other bottlenecks which may now 
seem to block progress, we are going to 
have the finest army of flying talent the 
world has ever known. 

Today’s doubts are picayune compared 
to the results you will see almost before 
tomorrow dawns. 

In the old days, when there was a cer- 
tain kind of night fog, the ground and 
other landmarks would be only par- 
tially obscured, and a pilot had to be 
careful with his controls to make certain 
that he was keeping his ship level. 
Pretty soon, you'd tell yourself, a field 
beacon would flash up, and you could 
land and check in and there would be 
steak and apvle pie for dinner and maybe 
a bridge date afterward with the neigh- 
bors. 

And then you’d look up with sudden 

















“Awright, now, who's the wise guy that's been hedge-hopping?" 
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horror and see that beacon flashing— 
above you. By reflex you’d pull back on 
your stick for a steep climb—from the 
position of the light, you’d figure you 
were going full speed ahead in a deadly 
nose dive. 

Many a man had done just that, only 
to pull his ship into a stall, roll off into 
a spin, and wind up in a coffin. 

Why? Old-timers—and I don’t mean 
seat-of-the-pants amateurs—who didn’t 
make the mistake can tell you. Fog, 
thanks to refraction and distortion, plays 
tricks with lights, throwing them higher 
than they actually are. And if you are 
sure—but sure—that your controls are 
right, you'll not give the beacon a second 
thought and come on in, landing safely 
for your steaks and pie. 
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Things are like that these days. Some- 
times the lights seem cockeyed. You are 
tempted to ignore your better judgment, 
pull up, lose your head—crash. But take 
it from me, if you do, you’re just an- 
other seat-of-the-pants flyer. The plane 
this man’s country is flying is right on the 
beam. It will get where it has to go 
sooner than anybody expects if we'll only 
keep our heads, do the job cut out for us, 
and pay no more attention to the seat- 
of-the-pants boys than we would to pro- 
fessional rumor mongers. 

During the last year, I’ve been in big 
towns, and I’ve heard some big talk, but 
this is the one thing I know: We’re go- 
ing to make a three-point landing at the 
end of this war—and a happy one. 

END 





Aircraft Maintenance in the Desert 
(Continued from page 29) 








uncomfortable, it means that metal parts 
which have been out in the sun are too 
hot to touch. At night, during the winter 
season, the temperature drops so rapidly 
that men must often huddle together in 
blankets to keep warm. This extreme 
range, which is typical of desert areas, 
is just as hard on machines that include 
fabric, rubber and wood in their con- 
struction, as it is on the men. 

The lack of water is a story in itself. 
Water, soft drinks and beer are the most 
priceless commodities in the desert. The 
British, who will never give up their tea- 
drinking habits under any circumstances, 
hoard every drop of water to mix with 
a few tea leaves. And the Americans are 
fast learning the value of the British ver- 
sion of the “pause that refreshes.” 

Distances involved in the Middle East 
are enormous. The air distance from the 
western coast of Africa to Egypt is far 
greater than any transcontinental airline 
route in this country. Furthermore, there 
are few intermediate points. A crew 
forced down along its route may find it- 
self hundreds of miles from any place 
where aid might be forthcoming. This 
route includes the dry desert of Sahara 
as well as the coastal region of Accra, 
British West Africa, where the yearly 
rainfall is 170 inches. 

Contrary to popular conception, the 
Sahara Desert is not an area of gently 
rolling sand dunes, populated with pic- 
turesque camel convoys bearing spices 
and rare jewels. Nor is it confined to the 
northern part of the continent. Actually, 
it is a vast area far larger than the United 
States, extending southward for half the 
length of the continent. 

Perhaps, the desert may best be de- 
scribed as land containing nothing of use 
to man. Some of it is mountainous, and 
some is flat. There are areas with the 
familiar Sahara sand dunes, but a far 
greater part of it is nondescript country, 
void of trees, rivers, lakes and centers 
of human habitation, filled with rocks, 
insects and sand, and capable of the most 
violent winds and the most drastic 
changes of temperature possible to im- 
agine. 

All of this means that aircraft mainte- 
nance presents extraordinary difficulties. 


The requirements for parts and replace- 
ments are about 10 times what they would 
be any place else. The burden of aircraft 
maintenance makes the mechanic a key 
man in this strange warfare. Supplies 
must be flown in to the combat area by 
air as much as possible. 

A 10-knot freighter can make only two 
and one-half round trips a year between 
New York City and Aden. Air transpor- 
tation can do the same thing in a few 
days. There have been some amazing ex- 
amples of how much time has been saved 
through transporting men and equipment 
by air. To cite just one instance: some 
time ago, it was found that a certain air- 
plane part was necessary due to the cli- 
matic conditions. It required the attention 
of an expert, who was employed by a 
certain firm in America. To transport 
that expert by water from America to 
Libya for a survey of the situation, then 
back to America to supervise the manu- 
facture of exactly what was required, and 
thence back again to Libya with the new 
parts, would have taken the better part 
of a year. During this time dozens or 
perhaps hundreds of airplanes might have 
been grounded as a result of only one 
needed part. 

By air, the same thing was done—and 
done to the complete satisfaction of all 
concerned — within three weeks. What 
might have been a major handicap to the 
war effort in North Africa was turned 
into a minor and temporary inconven- 
ience, thanks to air transportation. 

The American and British air forces 
both owe a great deal to the superb co- 
operation which the aircraft industry has 
provided for the maintenance of aircraft 
in the North African theater. “Trouble 
shooters” from the factories have ironed 
out many of the “bugs” which aircraft 
have developed under the difficult con- 
ditions prevailing. Special repair units 
have done yeoman work. As a result, 
American-made aircraft have been giv- 
ing a splendid account of themselves. The 
later P-40’s have been excellent as a 
medium-altitude desert fighter. The Brit- 
ish swear by our Douglas Boston light 
bombers. And our heavier bombers, the 
B-25’s and B-24’s, have been second to 
none. In the desert it is doubly true that 
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an airplane is no better than its main- 
tenance, which depends in large part on 
the Air Service Command. 

The desert air war requires consider- 
able ingenuity in many different ways. 
Protection of aircraft from the talc-fine 
sand, the heavy dew encountered in some 
areas and the range of temperature, re- 
quires constant attention. Mobile field 
units equipped to handle practically every 
maintenance need and cleverly impro- 
vised stands and derricks have proved 
their worth during months of hard use. 
But perhaps the most spectacular means 
of making repairs on damaged aircraft is 
the huge tractor and trailer combination 
known as the Queen Mary. 

Whenever any airplane is forced to land 
on the desert, because of combat damage 
or mechanical failure, it is a standing 
target for any Axis warplane. No airman 
can last long in that stifling heat without 
water, food, or suitable shelter, nor can 
he radio his plight. Aid must be brought 
to the stricken flyer as quickly as possible. 
As soon as he is spotted by one of his 
own aircraft, that aid is dispatched in a 
hurry. A maintenance airplane flies to 
him and lands. If he is injured. or 
wounded, the pilot is given first aid before 
the trip back to the base. Meanwhile, the 
rescue crew surveys the damage. Minor 
repairs may be all that are necessary to 
enable the plane to be flown back. But 
chances are it will need the services of 
a mobile repair unit. 

Soon, the unit arrives on the scene, 
with trucks, cranes, or tractors. Perhaps 
a new engine must be installed to re- 
place the damaged one. Perhaps the air- 
plane is so badly damaged that it cannot 
be made airworthy on the spot. Then it 
is loaded onto a salvage trailer. The 
wings are taken off and stacked along- 
side the fuselage. All parts are care- 
fully padded to prevent injury in tran- 
sit and the strange caravan goes back 
across the desert. 

All this is extremely dangerous and 
difficult work. It must be done as rap- 
idly as possible, and often at night in 
blacked-out darkness, for there is no 
concealing the operation from the aerial 
observer. At any moment, a swarm of 
enemy airplanes may swoop over to bomb 
and strafe the helpless crew. It is work 
to test men’s patience, stamina and cour- 
age, but it is being done with surprising 
efficiency. 

But even back at base, conditions are 
often little more luxurious than in the 
heart of the desert no-man’s land. There 
is little or no means of protecting men or 
machines from the elements. Life is full 
of minor annoyances. Small stones on 
the field are picked up in the propeller 
slipstream and damage the blades. So the 
field must be regularly and religiously 
combed for every stone and pebble, a far 
more gruelling task than the traditional 
“snipe hunt” for cigarettes and pieces of 
paper at any Army post. 

Other annoyances that plague the des- 
ert air fighters and maintenance men in- 
clude some of the native workmen, who 
have shown amazing ability to steal parts 
and hide them in their flowing white 
robes. Consequently, every “WAD,” as 
a native worker is called, must be exam- 
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POWER TO WIN 


Continental Red Seal Engines — dependable sources of power for 
more than 40 years — are now being produced in ever increas- 
ing volume. Continental ‘‘Power to Win” is the coordinated 
result of advanced engineering, research, and manufacturing skill. 
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1. Tandem design, eliminates 
need for safety observer. 

2. 120 h.p. KEN-ROYCE en- 
gine with complete auto- 
matic pressure lubrication. 


Don’t wait. 








Simplest, Quickest 
. Method of Getting 
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CLEVELAND 
MODELS 


"The Models the Men SS 
in the Air Forces Build’’ 


REPUBLIC P-47 


6 THUNDERBOLT 7” 


A veritable flying battleship. 


Big 3-Ft. Span igh altitude (8 mile ceil- 


Army fighter doing ter- 


WAR MODELS eS Rw» Shh: acl iS 44.00 








OD. 
Kit T77—Curtiss P-40 a ee is a 
“‘Warhawk’’; Kit T76 . % 
ane Airacobra P- 38; er K i t 
T74— Mess 
schmitt ME- 109: ‘kit 
T91—P-51 Eanes 
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78—Hawker _ OLA, 

cane’’; Kit T8S—P-38 

‘kheed “Light- 

ning 

Each Only > 5° British "*SPITFIRE"’ 
pan . CD Master’ 
Rie sP73 “++ $3.00 





Biggest $1.00 Plane in U. S. 


Cleveland 
Models are | 
the Perfect 

Christmas 


X ‘ Gift 
Huge 7 Ft. CONDOR Soarer * yg hard 





- Mind- 
You can't get a better Design for od B — 
learning principles of advanced ed Boys and 
soaring flight. Kit VE-5019.$1.00 Men 





e@ If your dealer can’t supply 
you, send order direct with check 
or m.o.—cash at own risk. For 
P.P. Special Delivery (U. 
add 25c. 


Cleveland Model & Supply Co., Ine. 


World’s Largest Mfrs. of Quality Model Aircraft 
Since 1919 
4508C4 Lorain Ave. * * * ‘Cleveland, Ohio 


Send 5c for Latest 


S. only) Catalog—none free 
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REARWIN Jas(rument TRAINERS 


Now in Production and Available for 


EARLY DELIVERY! 


% Because of the heavy demand and distinct need for this unusual 
airplane, we are able to go into large scale production of this model. 


For that reason, we are able to promise you EARLY DELIVERY 
if your order is received AT ONCE. 
The REARWIN Instrument TRAINER is especially valuable for 


use in your CPT and other training programs and is, without 
question, the top airplane in its field. 


Outstanding features of this value-packed airplane are: 


If you need an instrument trainer that will give you trouble free performance 
hour after hour, day after day with a minimum of expense, the REARWIN 
Instrument TRAINER is THE airplane for YOU! 


Wire or call us with your order TODAY! 


KANSAS CITY, KANSAS RHARWIN 
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ined as he leaves camp. Often, a poke 
at a suspicious bulge in the clothing will 
reveal anything from a sack of cement 
to a piece of wire. The light-fingered na- 
tive invariably has “no idea” of how that 
particular piece of loot happened to be- 
come entangled with his clothing. So in- 
genious are these light-fingered natives 
that a group of them was once credited 
with taking a tank apart and carrying 
all its parts away for possible sale as 
scrap metal. 

Another major nuisance stems from the 
fact that North Africa undoubtedly has 
more insects and flies per person or per 
square mile than any other place on 


| earth. An experienced desert soldier may 


3. Operating cost of less than 
$2 per hour. 

4. Low cost replacement parts 
for both airplane and engine 
can be obtained easily and 
quickly if needed. 


AIRCRAFT & 
ENGINES, INc. 














Consider the 


OF THE 


BILTMORE 


always be spotted by the way he instinc- 
tively covers his cup with his hand im- 
mediately before and after each sip, so 
that he may enjoy his priceless beverage 
without swallowing insects or sand along 
with it. 

Always good-humored and adaptable 
to conditions like these, the Americans 
and the British have turned to insects 
for amusement in this land of little en- 
tertainment. Scorpion fights are practi- 
cally the universal sport. Placed in an 
improvised arena, these vicious insects 
frequently “perform” before large and 
enthusiastic audiences. No fighting cock 
was ever more profoundly cherished by 
its owner than a scorpion of proved com- 
bat ability. Champions are sold for bot- 
tles of beer, the great common denomi- 
nator of value among desert soldiers. 
Some soldiers become celebrated for their 
abilities as “fight managers” and match- 
makers. 

The Americans and the British, to- 
gether, are doing a splendid job in the 
forlorn desert battleground of North 
Africa. They are learning how to adapt 
themselves and their machines to the 
heat, the sand, the dryness, and the biting 
wind. Their ability to face hardships and 
danger, both in combat and in mainte- 
nance, their sense of humor, and native 
intelligence are the best guarantee of vic- 
tory. 

END 








Directelevatorand stairway con- 
nections with Grand Central. 

to all that is best in luxurious 
comfort, high quality meals and 
perfect service. To heighten the 
enjoyment of your visit to New 
York... stay at The Biltmore. 


SPECIAL RATES TO 
SERVICE MEN 


le 
BILTMORE 


David B. Mulligan, President 
MADISON AVE. AT 43RD ST., N. Y. 


| 
Direct elevator and stairway | 
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Pre-Glider Training 


| (Continued from page 46) 





Army schools specializing in this type of 
training. The entire course lasts about 
six weeks, for students with previous fly- 
ing experience. Four are spent in the 
preliminary schools, practicing dead- 
stick landings, and two weeks in elemen- 
tary and advanced schools piloting two- 
place and larger cargo type gliders. 

Long a hobby of airminded Americans, 
glider flying is becoming more and more 
important as new methods of warfare are 
developed. The light power plane seems 
to have won for itself a secure place as 
the standard preliminary training ship for 
our future glider pilots. It is far from 
being a “weak sister” in the field of avia- 
tion, as any of the young trainees will tell 
you after putting in half a day or so at 
the glider field, making an apparently 
endless merry-go-round series of power 
take-offs and dead-stick landings. 

END 
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Fog Is No Fun 


(Continued from page 58) 








ficer gave the turnup signal. 

Seconds after Phil had made a turn to 
clear the deck of his slipstream the dis- 
patcher’s flag came down. My toes eased 
off the brakes. Both of my hands moved 
forward—the left to open the throttle, the 
right to push the stick so that the plane’s 
tail would come up—and the plane leaped 
down the deck, holding a true course be- 
tween the broad yellow lines that marked 
the safety zone. 

The deck fell away behind me, and I 
turned at once toward my appointed sec- 
tor. Fairly low clouds made visibility 
bad. I twisted around to see if my sec- 
tion leader, Fitz Palmer, had left the 
carrier yet. 

With a suddenness that took my breath, 
ship and sea and sky were blotted out. 
I couldn’t see! Realizing that I had run 
into a fogbank, and knowing how serious 
it might be to lose contact with the other 
planes and with the ship, I made a quick 
diving turn to the left, trying to keep 
control of the plane by instruments and 
yet looking outside for first sight of the 
sea, or the ship, or other planes. 

I knew one fighter to be circling off 
to my right. If he were as suddenly en- 
veloped in the fog as I, we might easily 
run together. I steepened my left turn, 
and dismissed the thought. 

There was little altitude to spare; I 
had run into the fog at less than 500 feet. 
Consequently the altimeter held my anx- 
ious attention for two or three seconds 


that stretched themselves to infinity. 
Then—I could see again! The ocean was 
there, 200 feet beneath me. And half a 


mile away the carrier was coursing along 
through the gray waves. No planes were 
in sight. 

A clear space showed itself and I flew 
to it, at the same time keeping a watch- 
ful eye on the ship. A lone fighter ap- 
peared and circled it closely, evidently 
determined not to lose contact. As I 
looked the carrier ran under a very low- 
lying fogbank and was swallowed up. A 
second later the plane just over it dis- 
appeared from sight also. With sinking 
heart I climbed to 1,000 feet and surveyed 
the situation. 

The ship was still headed into the wind 
—as it must be, to launch planes or to 
land them. Ahead of it stretched over 
10 miles of unbroken fog, so close to the 
water that landings aboard would be 
dangerous if not impossible. Directly 
under me, and in other directions, were 
clear spaces several miles square. Three 
thousand feet above there was a general 
overcast. 

Unless the carrier broke radio silence 
I would not be able to tell what course 
it would take. I could only circle, con- 
serve my fuel, peer at every tiny opening 
in the fogbank below and hope for the 
best. I had enough fuel for three hours, 
but the nearest land was far out of range. 

I looked about me. The gray sky was 
void of planes, void of any living thing. 
The sullen angry sea took on a new vast- 
ness. I was utterly alone. 

Grimly I checked mixture control and 
throttle setting. There was lots of fly- 
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ing still to be done. No time to let my- 
self get into a panic. 

Once more I scanned the horizon. 
Three tiny specks moved swiftly over the 
white fog, miles away. I opened the 
throttle a little and set my course to in- 
tercept them. For an agonizing moment 
I lost them, but shortly they came again 
into view, nearer now. 


When I fell in behind I could see it 


was the captain, flanked by Jim and Red. | 
It’s good to have company | 
And the skip- | 


I felt better. 
when you're on the spot. 
per was a veteran pilot, capable of wise 
and considered action. 

A plane guard destroyer slid out of the 
mist below, and then was swallowed up 
again. It was miles from where I imag- 
ined the carrier to be. 
been changed? I tried to mark the pas- 
sage of the “tin can.” It wouldn’t be so 


Had the course | 


bad to land on the water, if there should | 


be a destroyer ready for rescue work. 

Minutes dragged by. 
suddenness my earphones crackled: 
“Planes in the air, from Three Baker Two 
One, ship is reversing course. Acknowl- 
edge.” Radio silence was broken! The 
carrier had recognized the gravity of the 
situation. 

“This is One. Aye aye.” That was the 
skipper. Then came Two and Three over 
the air. I waited long seconds, and no 
one else spoke up. So I said, “This is 

(Continued on next page) 


Train Army Inspectors 


TUDENTS chosen from the ranks of 

civilian employees of the Army Air 
Forces are undergoing special training at 
New York University and other eastern 
institutions for service as aircraft pro- 
curement inspectors for the AAF. The 
program, under which the eastern district 
of the AAF hopes to train 1,000 inspectors, 
covers a nine-week period and includes 
mathematics, materials, manufacturing 
processes, inspection practice and aircraft 
inspection technique. 


Prepare Drafting Data 


| of the major aircraft manufacturing 
companies are co-operating with the 
Eagle Pencil Company in the latter's 
preparation of a series of instructive 
folders on mechanical drawing problems 
for basic instruction in aviation drafting. 
These practical problems will be fur- 
nished monthly to drafting instructors in 
schools and colleges throughout the coun- 
try for use in their classes. 


Nazi Air Secrets 


ECRET information about German air- 

craft engineering was secured by the 
British government when a South Wales 
engine overhaul factory rebuilt five com- 
plete German aircraft engines from sal- 
vaged parts. 


Tip for CAP's 
HE Iowa Wing of the Civil Air Patrol 
suggests that colorless nail polish makes 
a good protective coating to preserve the 
lustre of CAP insignia after they have 
been shined. 


} © Advanced Dressmaking 


| © Home Dressmaking 


With startling | 
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Jusr as deadly—just as victory- 
vital—as planes, guns and tanks 
—are the draftsman’s tools! 
Without those tools—in trained 
hands—we’d produce no new planes, 
guns, ships, tanks, buildings! 
Learn now to fight with those 
tools—as a trained draftsman! 
Mail this coupon, and learn how 
a low-cost I. C. S. Course in Draft- 
ing, studied in your spare time, can 
make you a better fighter on today’s 
industrial battlefield —ready for a 
bigger, better paying job in the 
victory-world of tomorrow! 
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SPECIAL TUITION RATES FOR 
MEMBERS OF THE ARMED FORCES 














INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 5846-D, SCRANTON, PENNA. 
Explain fully about your course marked X: 
TECHNICAL AND INDUSTRIAL COURSES 
Airplane Drafting O Industrial Metaliunay 
. H 0 Locomotive Engineer 
Daren ec tee ea fting 2 Machinist " Ci Inspector 


. A 0 Marine Engines 
oO Mechanical Drafting oO Mechanical Engineering 


| [) Ship Drafting O Navigation (© P sation 
O Patternmaking OC Plumbing 
C) Strectural Drafting O Pviblic Works Engineering 


| O Air Brake 


| O Bridge Engineering 


| 0 Chemistry 
| © Civil Engineering 


| © Diesel Engines 


(| Blueprint Reading 


0D Rudio Operating 
8S ic 
D Air Conditioning iy © 
0 Architecture 0 Boilermaking ORR. Section Peremen 
() Auto Technician () Aviation OR. R. Signalman 
O Refrigeration 
0 Sheet Metal Work 
O Shipfitting 
OD Shop Practice 
0 Steam Electric 
0 Steam Engines 
O Structural Engineering 
OC Surveying and Mapping 
DO Telegraphy ] Telephony 
0 Textile Designing 
0 Toolmaking 0 Tool Design 
0D Welding, Electric and Gas 
© Woolen Manufacturing 
BUSINESS COURSES 
0 Foremanship 
0 Good English 
CO Business Management 0 High School (1 Illustrating 
O Cartooning ( Civil Service () Show Card and 
OC. P. Accounting Sign Lettering 
0 College Preparatory 0 Railway Postal Clerk , 
0 Commereci: O Salesmanship © Secretarial 
D Cost Accounting O Spanish 
O First Year College O Traflic Management 
HOME ECONOMICS COURSES 
O Professional Dressmaking 
and Designing 
O Tea Room and Cafeteria 
Management, Catering 


O Building Lstimating 
0 Coal Mining 


() Concrete Engineering — 
C1) Contracting and Building 
1) Cotton Manufacturing 





02 Electrical Engineering 

O Electrician 

0 Foundryman OD Heating 
D Heat Treatment of Metals 
OC Highway Engineering 

0 House Planning 


O Advertising 
OD Bookkeeping 


0 Foods and Cookery 


Name. 
Address 
City. 
Present Position 
Canudian residents send coupon to the 
respondence Schools Canadian, Limited, Montreal, 
British residents send conpon to 1. C.8., 7 
London, W. C. 2, England. 














International Cor- 
Canada, 
1 Kingsway, 








108 
Nine. Aye aye.” Then Joe and Phil 
acknowledged. 


Time crawled. The needle in the fuel 
quantity gauge flickered and began to 
go down. Still plenty of gas, though— 
if we got the breaks. 

From nowhere came Joe and Phil, in 
16 and 18. Far astern of them one more 
plane appeared. As it drew nearer I 
strained to see its markings. It was num- 
ber Five. That would be Bob Rynd, our 
least experienced pilot. Any more? No 
more in sight. Seven of us. 

Seven of us in a world apart. Seven 
of us in seven planes, with each man 
thinking his own thoughts, flying auto- 
matically, holding position in the loose 
formation without conscious effort. Be- 
hind seven pairs of grotesque-appearing 
goggles seven pairs of eyes peered in- 
tently at the planes, at the sky, at the 
fog, at the restless empty sea. 

The fog bank below us lay smooth and 
white with its topmost part at 1,500 feet. 
The occasional holes appeared to be fill- 
ing in. Even the few large clear areas 
seemed smaller than they had minutes 
before. From the overcast a steady driz- 
zle began to fall. Our gray world was 
closing in on us. 

A thin trickle of black crept upward 
through the dull-white fog. Smoke! 
The carrier was making smoke to guide 
us! More and more of it came through, 
black and ‘ugly in itself, but to seven 
airmen a friendly billowing signal, a bea- 
con that could lead to safety. 

From the ship’s radio: “Fox One from 
Three Baker Two One. Ship is making 
smoke. Can you see it?” 

Answered the skipper: “This is Fox 
One. Affirmative. Change course 90° to 
the left and you will come to a clear 
area. Acknowledge.” 

“Three Baker Two One. Aye aye.” 
The irregular line of smoke took a new 
tack. Now it was no more than a quar- 
ter of a mile from the smoke to the edge 
of the clear space over which we circled. 

Suddenly the carrier was there! Well 
ahead of its smoke, which had to fight 
its way up through the fog, the ship burst 
into the clear. Our floating landing field 
was in sight again. No haven ever looked 
so good. 

But we weren’t back aboard yet. 

“Hold present course 10 minutes,” our 
skipper admonished the ship. “Then 
you'll have a long run in the clear and 
into the wind.” 

The 10 minutes dragged and dragged. 
Surely my clock was out of order. The 
drizzle held. The clear space grew 
smaller as the fog closed in. 

Then at last the carrier swung into the 
wind. As the skipper’s section peeled 
away to enter the landing circle I moved 
into the end spot of a right echelon, with 
Joe and Phil. 

At Joe’s signal we cranked down 
wheels, extended tailhooks, lowered our 
landing flaps, and ran through the rest 
of the check-off list for landing aboard. 
We began to slow down for the last ap- 
proach to the ship: 150 knots, 130 knots, 
100 knots. 

As I glanced down the Skipper’s plane 
swung “into the groove” just astern of 
the carrier, passed over the stern ramp 
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and plopped into the arresting gear on 
the flight deck. “Red” Hessel was com- 
ing around, hard on the captain’s heels. 
Then “Red” got aboard, and as Jim Rigg 
headed for the groove Joe blew a kiss to 
Phil and me and wheeled away. Then 
Phil too gave the break-up signal, and 
sped after Joe. I slowed down still more 
and followed. 

Jim got aboard, and Joe, but Phil in 
his eagerness was too fast. The signal 
officer on the stern ramp recognized the 
danger of the approach, and waved his 
flags for Phil to “give her the gun” and 
go around again. 

I slowed down to the point of being 
uncomfortable (no wave-off for me!). 
Tab controls were set, the check-off list 
was checked and rechecked. I jockeyed 
the throttle for fine adjustment of my 
approach and watched the signal officer. 
“Okay.” The rolling flight deck came 
nearer. “Okay. Okay.” Almost on it 
now—cut the gun! Down I went; wheels 
touched the deck, and as I felt the smooth 
hard tug of the arresting gear on my tail- 
hook I relaxed and breathed easily once 
more. 

Hustling out of the gear I turned my 
head in time to see Bob Rynd land safely. 
Now it was Phil again, still in a hurry as 
he saw the gray wall of fog looming 
ahead. Another wave-off! Settle down, 
boy! It’s tough to be the last one up at 
a time like this, but you’ve got to take it 
ee 

Around again. 


Still a little fast. But 
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it’s this time or else—so, cut the gun! 
Tires screeched and arresting gear 
groaned, but Phil was safely aboard at 
last. 

Climbing rather wearily but happily 
from my plane I overheard Bob and Joe: 
“So that was you I almost ran into when 
I was circling the ship there at first!” 
Joe had ducked underneath just in time 
to avoid a head-on crash shortly after 
the carrier had got into the fog. 

In the ready room Don White, my 
roommate for over a year, smiled a little 
and shook my hand. 

“Glad to see you back aboard, bunky.” 

“Glad to be aboard,” I said. 

And thus, praise be, ended Lesson 
Three. It merely proved again some- 
thing that needed no proving in the first 
place: when temperature meets dew 
point and foggy weather rolls around, the 
luckiest bird is the kiwi (unless it’s the 
dodo). 

Some birds will continue to be caught 
up there, though, so get under the hood 
and fly the wings off that Link Trainer. 
Then when the soup rolls in about you 
you can whip out your wallet, pull out 
your instrument ticket, and say to it: 
“Okay, buddy, get me out of this!” 





(Author’s Note: Opinions or assertions 
are the private ones of the writer and 
are not to be construed as official or re- 
flecting the views of the Navy Depart- 
ment or the Naval service at large.) 

END 
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and you'll have to give it artificial as- 
sistance, like putting on clothes. “Mikie” 
can do the job well by himself down 
to an external temperature of 82 to 84°. 
When it gets colder, you have to put 
on clothes. Normal clothing will keep you 
comfortably warm down to 70 to 72°. 
Underwear, trousers, shirt, shoes, dress, 
or whatever it is that you wear in the 
house in the winter, are _ insulation 
against a temperature drop of approxi- 
mately 12°. 

Well, we try to dress the crews warmly. 
They have fleece-lined leather jackets 
and mittens, furry boots to draw over 
their shoes, warm helmets and pants. 
But these clothes are five times as heavy 
as normal clothing and are thus good for 
keeping our airmen warm down to some- 
thing better than plus 20°. They are as 
bulky as we dare make them; anything 
heavier would prevent them from doing 
their jobs efficiently. So when the 
weather begins to drop at the average 
rate of 3.5° for each 1,000 feet rise in alti- 
tude, these suits soon run out of warmth 
and lose much of their effectiveness. 

Another thing. Pilots, gunners, radio- 
men, navigators, bombardiers—the whole 
crew—require the use of fingers to some 
extent when they are working, which 
means heavy mittens have to come off. 
In extreme cold, finger action slows 
down; they get cold and painful and awk- 
ward in gloves thin enough to allow free- 
dom of movement. But what can they 
do but grin and take it? 


In speaking of high altitude cold, one 
is apt to forget this cold exists regardless 
of the ground temperature. The sub- 
stratosphere and the sub-substratosphere 
is always cold. When ground temperature 
is warm, it is less cold at high altitudes, 
but nevertheless, cold. Using the aver- 
age reduction of 3.5° for each 1,000 feet 
of altitude, it is about 32° below zero at 
35,000 feet when ground heat is way up 
to a blistering 90°. At 25,000 feet it is 
about 8°; at 10,000 feet, a mild 55°. When 
your pursuit pilot climbs into his P-38 
sweating and groaning from his five- 
times-normal insulated clothing and 
climbs to’ 35,000 feet, he goes through a 
122° temperature range. At his top alti- 
tude the clothes are not nearly warm 
enough and the sweat he shed on the 
ground is giving him acute discomfort, 
for heavy flying paraphernalia provides 
unsuitable ventilation for evaporation of 
perspiration. When ground temperature 
is below freezing even low altitudes are 
extremely cold. 

Increasing internal heat production of 
the body would supplement the work of 
flying clothes. This can be done by hav- 
ing the crew exercise vigorously, which 
increases the rate of metabolism, which 
in turn requires the intake of more oxy- 
gen to stoke the furnace. But—and this 
is a big but—oxygen is available in 
limited quantities and so is space in 
which to exercise. The human body it- 
self helps to overcome cold. Whenever 
internal body temperature drops below 
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FLYING 


One of the slipperiest 
problems up North was 
the landing of 25-ton 
planes on glare ice or hard 
packed snow without an 


expensive crack-up. The ice formed a perfect 


lubricant for rubber tires regardless of the tread 
design —turned the tires into sled-runners, sent 


STOPS ’EM ON ICE 


Result: a tire that has turned ice fields into 
landing fields —the U.S. Royal “Ice Grip Tread” 
covered with rubber buttons, the outside rows of 
which have crimped steel “bottle caps” imbed- 
ded in them. These sharp metal edges bite into 
the ice and snow when the brakes are applied 
and, it is reported, stop the plane as quickly on 
ice as ordinary tires do on a dry concrete runway. 





the plane into the next county. a » Doyou havea tough airplane tire 

This problem that had to be aSaoS— problem? There isa “U.S.” Airplane 
solved was put up to United States ROYAL AIRPLANE Tire engineer near you ready to 
Rubber Company engineers. TIRES help. Use him! 


1 


2 


ONLY “U.S.” HAS THESE EXTRAS 


TEMPERED RUBBER TREAD—A tougher, scuff- and 
heat-resistant tread compound for airplane tires. 


SAFETY BONDED RAYON CORD — A lighter, more 
resilient, airplane tire material with tremendous 
impact resistance and stamina at high temper- 
atures. 

FIELD AIRPLANE TIRE SERVICE—A force of “U. S.” 
field engineers in every part of the country is 
promptly available for engineering and tech- 


RAYON IN EVERY “U.S.” TIRE — 


AIRPLANE TIRE DEPARTMENT + 


nical help on tire and undercarriage problems. 


4 “U.S.” ICE GRIP TREAD—A tread of revolutionary 


design and performance for snow- and ice- 
covered landing surfaces. 


STATIC GROUND CONSTRUCTION — Conductive 
rubber construction grounds static electrical 
charges upon contact with the ground. This 
safety feature is available in all U. S. Royal 
Smooth Contour and auxiliary wheel tires. 


A “U.S.” TIRE FOR EVERY PLANE 





DETROIT, MICHIGAN 






UNITED STATES RUBBER COMPANY 


6600 E. JEFFERSON AVE. e 
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98.6°, shivering is stimulated, which is a 
mild form of exercise designed to in- 
crease metabolism. 

Otis O. Benson, Jr., and Ernest A. 
Pinson, members of the U. S. Army Medi- 
cal Research Unit, Wright Field, have 
written a paper on problems involved in 
protecting flyers against temperature ex- 
tremes. Their conclusion in regard to 
insulated clothing is that it has very 
definite limitations. 

Except for a few major objections, elec- 
trically heated flying apparel would be 
the ideal solution to the problem of keep- 
ing flight personnel warm through chang- 
ing temperatures and at below zero alti- 
tudes. Electric heating is especially effec- 
tive used in conjunction with insulated 
flying clothes. Automatic heating per- 
mits the wearer to adjust heat supply to 
outside temperatures and allows the use 
of moderate or light weight garments. 

This paraphernalia requires a large 
amount of electricity at very low temper- 
atures, putting another big load on the 
sorely strained ship’s electrical system. 
Benson and Pinson point out in their pa- 
per “possibly the most interesting disad- 
vantage from the physiologist’s point of 
view lies in the fact that the mechanisms 
normally responsible for heat balance in 
the body may be upset to such an ex- 
tent by this mode of external application 
of heat that they cannot be depended 
upon to effect their normal warnings in 
connection with body temperature con- 
trol. It is doubtful, therefore, if the in- 
dividual’s sense of comfort under such 
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conditions can be relied upon to the ex- 
tent that he can make proper adjust- 
ments with respect to the correct energy 
supply to his suit.” 

They believe shivering and vasoccn- 
striction, which take place after a fall in 
body temperature, are motivated not by 
the internal heat of the body but in sur- 
face areas. The application of heat to 
hands, feet and other restricted areas 
makes the wearer feel well and forestalls 
those mild evidences of a drop in heat 
content while his body is nevertheless 
suffering from the cold. Ultimately the 
wearer will shiver so violently that he 
may be rendered helpless. This is not 
so likely to occur on short flights at cold 
altitudes as on long trips. 

At least one newspaper early in the 
war carried a story that German pilots 
were equipped with electrically wired silk 
underwear, which appeared to function 
satisfactorily under battle conditions. 
This equipment is not used in the United 
States, although the Army has ordered a 
supply of heated outer garments. More 
than a year ago the U. S. Rubber Co. 
announced success in processing rubber 
so that it could be made to conduct elec- 
tricity and throw off heat. General Elec- 
tric manufactures heated garments which 
keep the wearer comfortable through a 
130° temperature range and save weight 
over heavy flying clothes. This type of 
clothing has resistance wires sewn be- 
tween the outer lining of pure wool and 
the inner lining of cotton. Wool mini- 
mizes the escape of heat, and cotton per- 














How to get into Aviation—Now 


by C. S. (Casey) Jones 








NO. 2 in a series of advertisements describing the free training and opportuni- 
ties now available in aviation. Addressed to the thousands of men and women 
who wish to prepare themselves for war service in this key industry. 


Vocational and high 
schools throughout 
the country, with few 
exceptions, are now 
offering one or more 
courses to trainable 
and employable per- 
sons from 18 years 
of age and up, under 
the War Industries 
Training Program. 
Tuition is free. 
Following are typical courses: 
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(A) Retraining Courses—for unemployed 
persons who have had industrial experi- 
ence of a kind which will make it possi- 
ble for them to prepare for a new (re- 
lated) job in a short time. 30 to 40 hours 
of training per week. 

(B) Refresher Courses—for unemployed 
persons. 30 to 40 hours per week. 

(C) Pre-Employment Courses—for unem- 
ployed beginners. 30 to 40 hours per week. 

(D) Supplementary Courses—for employed 
persons in war industries to train for bet- 
ter jobs. 6 to 10 hours per week. 


(E) Conversion Courses—for employed per- 





sons who wish to get into war industry. 
15 hours of training per week. 
a . — . 
Courses in aircraft maintenance include Air- 
craft Engines, Aviation Mechanics, Aircraft 
Instruments. Courses in the building of air- 
craft include: Sheet Metal Work, Riveting 
and Assembling, Final Airframe Assembly, 
Mock-up, Layout and Inspection. 
. - oe . 
Many or most of the courses are open to 
both men and women. Any person of 18 
years up, who is trainable and employable, 
may enroll. For further information, apply 
to your nearest vocational school, high 
school or local office of the U.S. Employ- 
ment Service. 


-C. . 


ACADEMY OF AERONAUTICS, La Guardia 
Field, New York City + CASEY JONES SCHOOL 
OF AERONAUTICS, Newark, N. J. 


Engineering and Design courses still open for pri- 
vate enrollment to qualified applicants. Mechanics 
courses devoted exclusively to military and gov- 
ernment contract training. 


a 


President 


Training the Key Men of Tomorrow in Aviation | 
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mits radiation of warmth inward to the 
body. In the General Electric model the 
pilot or crew member controls the flow 
of electricity by means of a dial wired 


into the circuit between battery and 
clothing. 

The Army ordered 12,000 electrically 
wired suits last fall and announced re- 
cently that the use of this equipment 
would be general throughout the Army 
Air Forces. Until recently only a lim- 
ited quantity had been distributed. 

Most obvious solution to the problem 
of cold is the heating of plane cabins, 
but this is almost impossible in military 
planes without sacrificing weight and 
space, which are at a premium. Before 
France capitulated to Germany, she had 
cabin-heated airplanes which were help- 
less at extreme altitudes because of win- 
dow frosting. The condensation of mois- 
ture on the windows of the warm planes 
operating at very cold altitudes blacked 
out the French planes, making them easy 
targets for the Germans, who did not have 
to try to peer through frosted wind- 
shields. 

It may seem strange, but no satisfac- 
tory method is yet in use to prevent 
windshield frosting. You may have no- 
ticed in commercial airliners the pieces 
of celluloid affixed to window panes, the 
purpose of which is to create an insu- 
lated area between the warm inside of 
the glass and the cold outside. A few 
planes in military service use the same 
principle, but at very cold temperatures 
it is only partially effective. The danger 
of such an ineffective method on high 
altitude bombing and combat missions is 
obvious. 

Furthermore, the thin atmosphere 
above 20,000 feet has a low heat capacity 
and it is doubtful that any cabin heating 
system would operate satisfactorily with- 
out good insulation, every pound of which 
would mean the sacrifice of another 
pound of ammunition or fuel. This should 
not be interpreted to mean that transports 
of the future will not fly at over-weather 
levels. Pressurized cabins will raise the 
density of the air and increase heat ca- 
pacity. Good insulation will prevent the 
radiation of the heat, produced by steam 
boilers, through the walls. 

The evolution of cabin heating in com- 
mercial airplanes has been rapid within 
the past decade. Until the introduction 
of the Douglas DC-series, passenger 
planes were warmed by a simple system 
of ducts through which cold air was 
forced over the engine exhaust pipe into 
the cabin. With the DC-1, first of the 
Douglas transports, TWA introduced the 
first steam-heated cabin. The Strato- 
liner, newest plane in airline use before 
the war curtailed passenger airline op- 
eration, had a heating and ventilating 
system consisting of five units which 
kept the cabin at a comfortable tempera- 
ture. A fresh air system, spent air sys- 
tem, warm air system, steam system and 
a ground air-conditioning system were 
all controlled and operated by a flight 
engineer, who also was responsible for 
operating the pressurizing mechanism. 

At extreme altitudes, however, such a 
complication of equipment would be use- 
less without supercharged cabins. These 
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Winder onemee 


CONSOLIDATED CORONADO 


Dectriuction muct wvuve on time / 


THE luxury of a second guess is seldom 
afforded in battle. That’s why on-time 
arrival of critical war materials must 
begin on the production lines and carry 
through to the attack. Men and women 
production fighters at 

Rohr are teamed up 


with the battle forces of the nation on 
every front where Rohr -equipped 
planes fly. Day and night, seven days 
a week, Rohr workers fight -- not to 
meet, but to beat production schedules 

... to help give America 

more planes faster. 


AIRCRAFT 


CORPORATION cup ate ithe bat tae sootasie 
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teamwork of every bloomin’ soul” 
1ES Rudyard Kipling 


CHULA VISTA, CALIFORNIA 


TO WRITE 
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are obviously impracticable for military 
combat use because the pressure within 
would escape immediately if the fuselage 
were pierced either by bullets or cannon 
shells. 

The problem of overcoming the cold of 
high altitudes still remains unsolved to 
the complete satisfaction of flying person- 
nel and technical experts. After some 30 
years of military flying we can generally 
do no more to keep the boys comfortable 
than to dress them warmly. In event of 
failure of power supply or forced landing 
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in cold terrain, nothing except warm 
clothing would be of assistance in over- 
coming the cold. 

The ultimate solution for commercial 
planes has already been partly achieved 
by the airline operators, who can afford 
to pressurize cabins without fear of bul- 
let holes spoiling their work. For the 
military flyer, it looks as if a combination 
of the present day fleece-lined flying suits 
and some form of artificial heating will 
Keep ’Em Flying. 

END 
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the modern, cylindrical bomb. The lighter 
ones are used against such targets as am- 
munition dumps, airplanes on the ground, 
hangars, small buildings, railroads and 
railway equipment, sea vessels such as 
submarines, destroyers, transports, etc. 
The medium weight bombs are designed 
for use against steel and reinforced con- 
crete bridges, approach spans, docks, sub- 
ways and sea craft such as light cruisers. 
The larger ones are effectively destruc- 
tive to massive structures such as the 
largest bridges and dams, etc. and seacraft 
on the order of battle cruisers and battle- 
ships. 

As a maximum charge of explosive is 
desired, the steel body is made as light 
as consistent with the strength necessary 
to withstand impact stresses. Usually 
the explosive charge is about half of the 
total weight of the bomb. Demolition 
bombs are fused to explode on impact or 
the detonation is delayed long enough for 
penetration to the interior of the target 
(as an airplane hangar or building). For 
full penetration -of targets such as rein- 
forced concrete structures, battleship 
decks, the ground, etc., the walls must be 
thicker. 

When a thin-walled demolition bomb 
on the order of 2,000 pounds in weight, 
six feet in length and filled with TNT 
explodes, the rate of detonation is about 
18,000 feet per second. Only about one 
three-thousandths of a second is required 
to change the explosive into a gas exert- 
ing a pressure exceeding a million pounds 
per square inch. This gas travels in all 
directions at a velocity that attains from 
10,000 to 15,000 feet per second within a 
few feet. However, as the velocity in- 
creases, the pressure drops rapidly and 
it is the velocity (not the pressure) that 
is most destructive. In other words, it is 
the destructive power of a wind travel- 
ing at a speed on the order of 7,000 miles 
per hour. Contrast this with the demoli- 
tion effect of a typhoon or tornado trav- 
eling at only 100 or 150 m.p.h. and you 
have a very inadequate conception of 
what happens. However, the velocity of 
the gases, and therefore the blast effect, 
becomes small at about 50 feet. At the 
same time a partial vacuum has been 
created within the gas mass. If the bomb 


has penetrated a building, two actions 
occur, pressure against the walls and roof 
tending to push them out immediately 
followed by a suction tending to pull them 
in as the gases rush back to fill the 
If the building withstands the 


vacuum. 





first, it is often so weakened as to suc- 
cumb to the latter. 

Demolition bombs fragment into splin- 
ters ranging in number from around 1,400 
to 6,000 (most of which weigh less than 
an ounce). These splinters fly in all di- 
rections at from 4,000 to 7,000 feet per 
second and, if in the open, travel to dis- 
stances of from 100 yards to nearly a mile. 
If penetration of the target is first 
achieved their travel is limited thereby. 
Cratering, or the blowing out of a hole 
in the ground, varies with the type and 
size of bomb. The amount of earth blown 
out depends upon the character of the 
soil but varies from about 25 cubic yards 
for a 100-pound bomb to something like 
1,000 cubic yards for a 4,000 pound bomb. 
The mining effect is a wave pressure 
through solid material, similar to that 
produced by mines. This wave pressure, 
set up by bombs exploding below the sur- 
face of the ground, if strong enough will 
undermine the foundations of buildings 
and damage underground utilities such as 
water and gas mains, electric cables, etc. 

The detonation of a bomb is through 
what is known as an explosive train. 
This consists usually of the fuse, primer, 
detonator, booster, and the explosive 
charge proper. This combination deto- 
nates on impact. If delay is desired, a 
delay element is interposed between the 
primer and detonator. High explosive 
must be comparatively inert so that it will 
not explode while penetrating a target or 
from machine gun bullets. TNT and 
amatol fulfill this mission so well that 
they will not detonate without the ex- 
plosive train described above, each ele- 
ment progressively more sensitive, down 
to the primer which fires when hit by the 
firing pin, a small metal striker. Tetryl 
is commonly used in the booster and ful- 
minate of mercury or lead azide in the 
primer although there are other military 
explosives that can be used in their 
stead. Usually, and for reasons of safety, 
fuses are shipped separate from the 
bombs and are assembled just before 
using. The delay element, interposed in 
the train, may be a pellet of black pow- 
der or an increment of slow burning fuse. 
Delays are on the order of 0.025 second, 
0.10 second on up to 45 seconds. 

Demolition bombs are equipped with 
fuses in both the nose and tail but frag- 
mentation bombs have only the nose fuse. 
The box type of fin assembly permits the 
insertion of the tail fuse without removal 
of the fins. Bomb fuses are provided 
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with devices to make them safe in han- 
dling and loading. The safety devices are 
of two main types (arming vane type and 
arming pin type) and may be employed 
in either nose or tail fuses. Nose fuses 
act upon impact by driving the firing pin 
into the primer, but the firing pin of the 
tail fuse is carried on a plunger which 
continues its forward motion to strike 
the primer when the bomb is stopped by 
the target. Fuses arm (throw off the 
safety) only when released from the 
plane. This is accomplished by an arm- 
ing wire extended from the safety mech- 
anism of the fuse to the bomb rack, and 
when the bomb is released, the safety 
wire is jerked out of the fuse which is 
then ready to function. 

In the case of the arming vane type of 
fuse there is a small propeller or wind- 
mill which the arming wire maintains 
immovable until jerked loose. How- 
ever, the bomb is still unarmed (safe) 
until the rush of air, during the descent 
of the bomb, has turned the vanes a suf- 
ficient number of times. The rotation of 
the vanes unscrews another safety device 
which drops out at a safe distance below 
the plane, leaving the firing pin free to 
strike the primer on impact. The arm- 
ing pin type of fuse may be designed to 
arm immediately after the arming pin is 
ejected, or a time delay may be initiated 
when the pin is ejected. 

One of the main reasons for having 
both nose and tail fuses is to have one in 
reserve in case the other fails to func- 
tion. Another is selectivity. While some 
nose fuses can be set for “instantaneous” 
or “delay” by the bombardier, no tail fuse 
is equipped for instantaneous action. The 
firing pin of a tail fuse, as already stated, 
is on a plunger which throws it forward 
into the primer when the bomb hits the 
target. This takes slightly longer than 
when the firing pin is driven by the tar- 
get into the primer as in the nose fuse. 

The short delay is for target penetra- 
tion while delays up to a minute are de- 
signed to allow a low flying bombing 
plane time to get away before the explo- 
sion. Delays of hours or days are used to 
“close” territory and for their effect on 
morale. 

The classification chemical embraces 
aerial bombs loaded with any type of 
chemical such as incendiary, smoke, gas, 
etc. Incendiary bombs are standardized 
in two and four pound weights and are 
magnesium or thermite. They are carried 
in clusters and are scattered over effec- 
tive areas. Also standard is a 100-pound 
incendiary bomb. There are other in- 
cendiaries of various weights and in- 
flammable fillers. For instance, there is a 
smoke bomb weighing 30 pounds and 
filled with phosphorous which can be 
used to produce a smoke screen or for 
its incendiary effect. In addition, there 
are practice bombs, classified as “inert 
and used in training. 

The most effective type of incendiary 
bomb commonly used abroad in the pres- 
ent war is the so-called thermite bomb 
It is a magnesium alloy tube filled with 
thermite or a similar mixture and weighs 
a little over two pounds. Thermite is 4 
mixture of iron oxide and aluminum 
(both powdered). The thermite is fired 
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UP goes the airplane’s critical altitude... 
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; @) Supercharger, compressing air, 
increases its temperature 
often to 450° 
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reduces temperature of 
supercharged air and 
increases density 

of carburetor air 
intake. 


AiResearch Intercoolers 


help U.S. engines get more from their superchargers 


The extreme heat of supercharged air 
causes detonation, reduces engine efh- 
ciency. It decreases the weight of the 
mixture delivered to the engine—thus 
reducing the critical altitude of the 
power plant. 

To improve the control of super- 
charged air temperatures, our engi- 


neers developed the AiResearch Inter- 
cooler. Thoroughly test-proven in 
AiResearch laboratories, these Inter- 
coolers are now in use in thousands 
of American airplanes...helping their 
power plants deliver added useable 
power at critical altitudes. 

The AiResearch Intercooler is very 


AiResearch 


MANUFACTURING 


COMPANY 


LOS ANGELES, CALIFORNIA 


DiviSton OF THE 


"Where Controlled Air Does The Job” +» Engine Oil Cooling Systems + Engine Coolant Systems 


GARRET ORPORAT 


Automatic Exit Flap Control Systems » Supercharger Aftercooling Systems 








light in weight. It is manufactured 
of heat-treated aluminum alloys. The 
entire assembly is anodized for pro- 
tection against corrosion. Tubes are 
mechanically fastened and are jig- 
assembled to assure ruggedness. 
More tian 40,000 hours of service 
have proven this Intercooler’s freedom 
from maintenance trouble. 
AiResearch Intercoolers offer ut- 
most flexibility. They are available in 
flattened or round tubular units. Tests 
of tube spacing and arrangements 
prove their adaptability to varied re- 
quirements of shape and size. 
Aircraft manufacturers interested 
in the advantages of these Intercoolers 
are invited to write or wire for details. 
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with a priming mixture and in turn sets 
fire to the magnesium case. While the 
burning thermite creates a temperature 
of around 5,000° F., it lasts only 40 to 50 
seconds so the principal incendiary is the 
magnesium alloy tube which creates only 
about half the temperature, but burns for 
from 10 to 20 minutes, and ignites any- 
thing inflammable within a few feet of it. 
There are also the “calling cards” of the 
British, discs of absorbent paper dipped 
in a phosphorous solution. These are 
kept moist and thus harmless, but soon 
dry out after being dropped on enemy 
territory and ignite spontaneously. 
Under the heading of pyrotechnics are 
included signals and flares with a num- 
ber of varying missions. Signals are of 
various types and colors, and may or may 
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not have parachutes. Also they may be 
fired from an airplane or from the ground. 
Flares are released from the airplanes for 
reconnaissance, for taking night photo- 
graphs, to illuminate the ground for land- 
ing and to show up a target in night 
bombing. These flares range in brilliancy 
up to a million candle power. Bombard- 
ment flares are commonly provided with 
time fuses so that regardless of the alti- 
tudes at which they are released they will 
function at a predetermined height above 
the target, usually some 3,000 to 5,000 
feet. At this point the flares are ignited 
and parachutes opened. Descent there- 
after is on the order of 10 feet per second 
and they burn for approximately five 
minutes. 
END 
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and looks like a businessman, as indeed 
he is. He considers himself not as a 
bundle of genius but as a man with a 
product to sell, which he does with no- 
table success. He works an average day 
of 12 hours and turns away as much 
business as he executes. He is of me- 
dium height, has ruddy cheeks, a small 
mustache and a comfortable build. His 
light hair is on the way out. 

His studio, on West 54th Street, New 
York City, is a huge room filled with 
easels, drawing boards, pictures and cu- 
rios. Two propellers hang on the walls, 
as well as helmets and goggles and other 
paraphernalia used often to equip models 
and provide details for his work. A light 
comes from a large window in the ceil- 
ing just over his drawing boards. For 
comfort there are a few chairs and a 
studio couch. Dozens of magazines, 
newspapers and scrapbooks litter one 
long table. In almost every one of them 
you will find samples of Heaslip’s work. 


Working equally as well with an etch- 
er’s tools as with paint, water color and 
pencil, Heaslip turns out an amazing 
amount of illustrations. One picture a 
week for a picture syndicate reaches the 
reading public, usually in gravure sec- 
tions, all over the United States and 
Canada. 

The work he did recently for the Shell 
Oil Company has received marked ac- 
claim. You probably remember having 
seen the advertising illustrations which 
featured U. S. military airplanes done in 
detailed outline. These ads appeared in 
many of the national magazines. They 
were the more difficult to execute because 
of wartime restrictions which permit him 
to visit airports and see the planes, but 
prohibit his making any drawings or pho- 
tographs of what he sees. Consequently, 
Heaslip must draw the airplanes, in 
painstaking detail, from pictures, models 
and memory, all in proper proportion to 
the figures. 
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Much of his work, although done on 
assignment from advertising agencies, is 
the result of Heaslip’s ideas. Consulted 
on the type of illustrations to accompany 
the Shell advertising, he suggested the 
planes in outline. This was particularly 
effective because of the popular interest 
in learning to identify military planes by 
their contours and general characteris- 
tics which, done in Heaslip’s style, are 
most outstanding. Execution of the draw- 
ings required dexterity in drafting, which 
illustrates another facet of his talent. 

Heaslip, a flying veteran of the last war, 
is doing a unique job as his part in the 
current one. A native of Toronto, he 
joined the Canadian division of the Royal 
Flying Corps during the World War 
Now he spends much time supplying his 
originals for exhibitions concerned with 
furthering our interests in this war. He is 
a naturalized citizen. 

Principally, though, he does his part 
by publicising the spirit of the fighting 
peoples through allegorical drawings and 
by dramatizing battles by his “eye-wit- 
ness” pictures, which show the sinking 
of aircraft carriers, the field of battle alive 
with tanks, dive bombers, flame throw- 
ers, machine guns and the other engines 
of war. Incidentally, he has not seen a 
battle in this war nor much of the equip- 
ment he portrays. To draw them, in 
proper proportion and in convincing ac- 
tion, takes much research and imagina- 
tion. This is a field of art that the war has 
revived, due to unsatisfactory photo- 
graphic accounts of the action. 

One particularly impressive allegory 
was done for Armistice Day. It was an 
inspirational drawing showing the king 
and queen of England decorating the 
grave of the war dead as a mob of sol- 
diers, women, children and men civilians 
look on. German planes are dive-bomb- 
ing buildings to rubbish. Above all, ina 
beam of light, a World War Tommy stands 
triumphant, bayoneted rifle in hand. At 
the urging of friends, he sent this and 
another to Churchill, who was in the 
United States. He received the following 
letter in reply from the prime minister's 
secretary: 

“I write on behalf of the prime min- 
ister to thank you most sincerely for your 
gift of copies of the allegorical draw- 
ings ‘There Will Always Be an England 
and ‘British Children’s Prayer’. 

“It has given him great pleasure to re- 
ceive this gift and he asks me to assure 
you how much he appreciates your kind- 
ness in sending it to him. He is taking 
the drawings back to England with him. 

Honors rest lightly on Heaslip. He was 
chosen by Thomas Craven, famous att 
critic, as one of the 50 best etchers in 
the country. Craven’s “Treasury 0 
American Prints by Fifty Foremost 
American Artists” includes one called 
Airport, a scene of the Newark, N. J 
airport at night. It shows the sides d 
two hangars, from behind which one sees 
some airport personnel and a plane stand- 
ing silhouetted by the floodlight. 

After the first World War, Heaslip came 
to New York to study at the Art Students 
League and at the National Academy, 
At the Academy he won the first award 
for pencil work (1920), the Suydam si- 
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ver medal, and is still highly regarded 
by that foremost artists’ group. Regard- 
ing one etching, an Academy brochure 
says, “ . of all American artists, Wil- 
liam Heaslip alone was selected to rep- 
resent in visual demonstration the proc- 
ess of aquatint etching in the last exhibi- 
tion of the National Academy. This new 
work certainly reaches one of the highest 
notes ever achieved in the art of aqua- 
tint etching.” 

In 1925, he and another artist started 
an art service, which dissolved after a 
year of unsuccessful operation. He has 
free-lanced ever since. One of his most 
celebrated pieces is an eight by six feet 
mural painted for the Franklin Institute, 
where it hangs in the aviation wing. 
This depicts the first flight of Orville 
Wright at Kitty Hawk. As you look at it 
you stand among the five spectators—a 
boy bicyclist, three coast guardsmen and 
a lumber merchant, and you watch while 
Wilbur races along the side of the craft 
to keep it steady on the takeoff. Orville 
Wright has put the stamp of authenticity 
on this scene by inspecting and approving 
it. 

Although Heaslip is deeply interested in 
aviation and makes a specialty of it in 
his work, he has but little contact with the 
industry. Back in 1931, however, he made 
an air tour with a group of aviation big- 
wigs during some Army maneuvers 
throughout the mid-west. He wrote about 
it later to tell how an artist feels and 
what he does when he’s working on the 
scene of action. “It’s difficult at such 
times to get good portrait sketches,” he 
said. “The demands of the hour are too 
great. You lose the spirit the moment 
you get into production.” And again, “I 
prefer to sketch a subject when he is un- 
conscious of it; for his mood and expres- 
sion are more natural.” 

About the Chicago shore shortly after 
dawn he said, “The coloring over the lake 
and the lake front, the city in a semi- 
haze with swarms of people and cars on 
the sweeping shoreline, the sand color 
slipping into the opalescence of the water 
—aerial photography might catch the 
relative values of the scenes, but a photo- 
graph is like a colorless Broadway of the 
daytime compared to the brilliance of 
Broadway at night. Such scenes need the 
brush of an artist—and even tax that. 
Photographs are static after all, and lack 
that certain spontaneity which is so de- 
sirable to portray the very life and throb 
of living incidents.” 

That expresses pretty thoroughly his 
ideas on the relative value of photography 
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the speed and life of aviation that photos 
fail to get across. He is a convincing 
speaker and would probably provoke 
some interesting debates among photog- 
raphers. 

Like many men who work for them- 
selves and do not have to keep office 
hours, Heaslip drives himself constantly 
to do more and more. On a double page 
illustration of fighting planes for the New 
York “Times” magazine section, he 
worked for 67 hours without rest. He 
tied a pillow around the seat of his pants 
to alleviate the soreness of sitting steadily 
so many hours; he sent out for food; he 
worked unceasingly to make the deadline 
—and did. But he was sore for weeks and 
had a headache he couldn’t cure for 20 
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days afterwards. “Research takes g 
much time,” he said, “I wouldn’t do jt 
again. Never again.” The results were 
good. One of the letters he got in praise 
of this job was from the Co-ordinator of 
Inter-American Affairs. 

Another important official, and there 
are many of them, who wrote Heaslip ty 
commend his work is Robert L. Denig 
brigadier general, U. S. Marines, who 
said: “Your art work depicting Marines 
embattled in the defense of Wake Island 

. is by far the best piece of artwork { 
have seen on the Wake situation. We 
would appreciate very much having you 
original drawing to add to our Marine 
Museum at Quantico, Va.” 

END 





The Air Forces’ Civilian Soldiers 
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to recruit and train not only engineering 
personnel, but large numbers of workers 
for the supply departments of the depots. 
Each of the large depots has approxi- 
mately $30,000,000 worth of specialized 
equipment and materials, which require 
special handling and storage. The aver- 
age air depot receives 60 carloads of sup- 
plies and equipment each day and ships 
a like amount. The training of supply 
personnel is accomplished with compara- 
tive ease, but it is as important as the 
training of mechanics. 

The Air Service Command has estab- 
lished headquarters of a training organi- 
zation at Wright Field. At each of the 
depots, provision has been made for a 
training officer, a civilian training ad- 
ministrator and a staff of assistants and 
instructors. 

Every effort is being made to promote 
establishment of a number of public 
vocational schools, the facilities of which 
would be used exclusively for the Air 
Forces civilian training program. The 
U. S. Office of Education financed the 
San Antonio school which is training 
3,000 mechanics. The Office of Education 
has also paid private schools for train- 
ing civilian workers. Three such private 
schools, financed by Federal funds, are 
now training workers for an eastern air 
depot. Plans have been made for enlist- 
ing civilians at the Ford machinist school, 
where Air Forces enlisted men are now 
being trained. 

The growth and activities of the San 
Antonio Air Depot are illustrative of the 
whole Air Forces program. Established 
in 1917, in a small loft, this depot now 
uses nearly half a billion dollars worth 








carry on all phases of maintenance, sup. 
ply, overhaul, repair and manufacture 
The depot is the central control point of 
a vast Air Depot Control Area and it 
has about 50 sub-depots branching out 
from it. 

In the shops at this depot, skilled ma- 
chinists, welders, sheet metal workers, 
mechanics and armament experts do all 
the work required to make a plane ready 
for the taffe-off. There are, in addition, 
instrument repair experts, draftsmen 
blacksmiths and others who take care of 
secondary maintenance. Other thousands 
of civilians at the depot are engaged in 
clerical and supply work, in guarding the 
area and in all the other jobs which must 
be done in such a vast enterprise. 

Long ago, the supply of skilled work- 
men in the area was exhausted and the 
depot launched a training program 
Workers are obtained from civil service 
lists. First, they are given aptitude tests 
to determine what type of work the 
seem to be best fitted for. Then, they 
get two weeks of orientation in the meth- 
ods and atmosphere of the depot. They 
are taught the regulations, the policy 
safety precautions which must be exer- 
cised, etc. Then they take courses es- 
pecially developed by the foremen in the 
shops to fit them for their work. 

The mechanic, for instance, first learns 
the names of the tools which are used in 
the shop. Then he starts work on mock- 
ups of actual aircraft. When he has ab- 
sorbed the fundamentals, he is given spe- 
cialized training in some sub-occupation 
Instead of becoming a jack-of-all-trades 
he becomes an expert on some subject 
such as hydraulic systems or landing 
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Revised and Enlarged Edition 


ROM first flight to advanced maneu- 
vers, this famous manual will help you 
go through your training and take your 
increased 
send for a 


tests with keener understanding, 
confidence 
copy of 


and skill! 


Today, 





HIS big manual of flight instruction 
describes and illustrates the best known 
means of developing your maximum 
ability. Its expert guidance, its up-to-the- 
minute training material —fully approved 
by both military and civil authorities— 
will prove as invaluable to you, at each 
stage of your training, as it has to thou- 
sands of student fliers. 
Clear, personal, interesting, every word 
reflecting Instructor Simmons’ twenty 
years’ teaching experience—is gauged to 
help you pass your flight tests and your 
written examinations for any rating, in- 
cluding Advanced and Instructors. In- 


2 New Books for Guick Training 


WEATHER STUDY 
By DAVID BRUNT, F. PR. S., 
Meteorology, Imperial College, 


Profe ssor of 
England 


book in meteorology designed 


Feber steorology, 
particularly for air force cadets. Principles 
are stated so simply that material quite tech- 
nical in character can be readily understood. 
Some mathematics is included for more ad- 
vanced users, but this is designated so that 
affecting 


$2.25 


the beginner may omit it without 


his grasp of the subject. 215 pages. 
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AIR PILOTING 


By Virgil Simmons 


THE RONALD PRESS COMPANY, Publishers 
ESTABLISHED 1900 





Assistant Supervisor of Flight Instruction, Pan-American Air Ferries; formerly 
Director of Training, Civil Flight School, Spartan Schoo! of Aeronautics; former 
Flying Instructor at Boeing and in the U. S. Air Services. 


cludes over 1,000 questions from recent 
». A. A. exams with the accepted answers, 

AIR PILOTING wil! help you work better 
with your instructor and gives you needed 
advice on numerous troublesome questions 
you might forget to ask him; helps you 
“brush-up” on the fine points of test maneu- 
vers, and avoid common faults or correct them 
It covers—primary flight; intermediate and ad- 
vanced maneuvers; instrument flying; cross-coun- 


try flying; flight instruction; meteorology; ceria! 
navigation; radio; seaplane flying; etc. 


Over 700 pages. 160 Illus. 
$4.00 











MODERN 
TRIGONOMETRY 


By M. J. G. HEARLEY, B.Sc., 
Office r, R.A.F.V.R. 

N original, introduction to 
trigonometry for 


Acting Flying 


distinctive 
aeronautical purposes. 
Requiring of the user only arithmetic and the 


most elementary algebra, it is designed to 
give him a sound, usable knowledge in the 
easiest, quickest way. Suitable for both in- 


dividual and group use. 168 nages. 


$1.75 





“New York, N. Y. 














ne ey 





traini 
year. 
struc 
schoo 
this 
have 
broug 
the d 
and s 
cover 
on thi 
away: 
ete. 
noun¢ 
SO as 
At 
ing Cc 
Civili: 
nearb 
There 
Wash. 
and R 
The 
civilia 
work 
ete. T 
structi 
The a 
Field | 
ing pr 
ing ai 
is co- 
college 
cinnati 
and Tc 
dents 
engine 
Office , 
and thi 
a mont 
trainee 
gineeri 


i sel 


ent 


tter 


you 
neu- 
em 


oun- 
eria) 


ying 


n to 
SCS. 
d the 
“d to 
1 the 


h in- 


|.75 














January, 1943 


in class. He spends eight hours a day, 
six days a week, at his training—for a 
total of 576 hours of study. Advanced 
students get a 16-week part time course, 
requiring 144 hours, which they take in 
the hours when they are not working. 

The Fairfield Air Depot at Fairfield, O., 
is conducting similar operations. There 
are 30 courses of training at this depot, 
ranging from instruction on carburetors 
to hydraulics. 

At the Ogden Air Depot, Ogden, Utah, 
workers are trained for special jobs. A 
trainee may be selected for work on the 
“do-all saw,” and will get 48 hours of 
instruction. Or the trainee may be given 
the course on Allison engines, which re- 
quires 100 hours. The objective is to 
train the workers as quickly as possible 
for special jobs and to get them at work. 
Then they can be given in-service train- 
ing and upgraded to positions requiring 
more skill. 

The work at the Middletown Depot is 
divided into three classifications: repair 
and maintenance; storage and handling of 
parts, supplies and equipment of all kinds, 
and the administrative and clerical work. 

At Middletown, the training officers 
have prepared and edited their own man- 
uals of instruction and courses of train- 
ing, which may take from two to 16 
weeks. Two of the most important phases 
of training are engine overhaul and 
sheet metal work. Training is given both 
in the shops at the depot and nearby. 

The Sacramento Air Depot launched its 
training program in the middle of last 
year. Trainees are given their basic in- 
struction off the reservation and many 
schools in the area are being utilized for 
this training. When the fundamentals 
have been taught, the trainees are 
brought to the shops and class rooms at 
the depot, where they get more intensive 
and specialized work. The basic training 
covers a 240-hour period. At the schools 
on the depot, the trainees work with cut- 
aways of motors, carburetors, fuselages, 
etc. The Sacramento Depot has an- 
nounced conversion to a three-shift basis, 
so as to handle more trainees. 

At Brookley Field, Mobile, Ala., train- 
ing courses were started in June, 1941. 
Civilians are in training at schools in 
nearby areas of Alabama and Tennessee. 
There are also large depots as Spokane, 
Wash., Oklahoma City, Okla., Wellston 
and Rome, Ga. 

There are many subjects in which 
civilians are being trained for Air Forces 
work beyond aviation mechanics, supply, 
etc. Thousands of civilians are getting in- 
struction in aviation radio, for instance. 
The aircraft radio laboratory at Wright 
Field has undertaken an extensive train- 
ing program to develop junior engineer- 
ing aides. The U. S. Office of Education 
is co-operating in this effort. At four 
colleges in Ohio—The University of Cin- 
cinnati, Fenn College, the Case School 
and Toledo University—there are 240 stu- 
dents who are training for positions as 
engineering aides at Wright Field. The 
Office of Education is paying their tuition 
and the Army pays them a salary of $120 
a month while they are studying. These 
trainees get a six months’ course in en- 
gineering, stripped of all frills, which will 
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give them an advanced knowledge of 
radio engineering. When they have com- 
pleted their studies, they will be com- 
petent to do engineering work under the 
supervision of a man of higher qualifica- 
tions. 

The civilian workers are drawn chiefly 
from civil service lists. The Civil Service 
Commission gives regular examinations 
for candidates and prior experience in 
aviation is not a requisite. There are 
many opportunities for persons who want 
to get into aviation work. The Air Forces 
at this time are employing apprentices 
at the air depots and giving them the 
opportunity to learn their trades. The 
apprenticeship is for a four-year period 
and is open in such trades as aircraft 
electrician, aircraft engine mechanic, ma- 
chinist, aircraft mechanic, aircraft instru- 
ment mechanic, aircraft sheet metal 
worker, etc. The apprentice is paid $1,200 
the first year and his salary is stepped up 
each year, increasing to $1,680 in the 
fourth year. When the apprenticeship is 
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over, the worker is capable of undertak- 
ing the highest type of work within his 
trade. 

Through the civilian training program, 
it has been possible to aid the Air Forces 
in finding and training workers as pro- 
curement inspectors and in many other 
fields. The War Department is conduct- 
ing civilian training in many fields and 
the force of civilians has increased in re- 
cent months from 100,000 to 1,200,000, in- 
cluding those added to the Air Forces. 

The program has worked smoothly in 
recent months. Thousands of persons, 
who had no more than a nodding ac- 
quaintance with aircraft, have been 
trained and have taken their place in the 
ranks of the Air Forces civilian army. 
There, they are doing a job which is of 
vital importance. They are working long 
hours, many of them at dangerous tasks. 
They well know that the efficiency with 
which they perform their duty will be a 
factor in far-away battles. 

END 
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and the Airlines War Training Insti- 
tute, 1616 K Street, N. W., Washing- 
ton, D.C. 

9. I would greatly appreciate any help 
and suggestions you could give me on 
the possibility of getting some flying 
job with the Government. My quali- 
fications are as follows ...I was 
interested in the Air Corps but was 
informed by an examining physician 
that I was not up to Army eye re- 
quirements in my left eye. 

A. We believe you are qualified to apply 
for the job of traffic controller through 
the U. S. Civil Service Commission, 
and we suggest you obtain a copy of 
form No. 141 from your local U. S. 
Civil Service Commission office. Ap- 
pointees for this job will be subject to 
a period of training for six months. 
Your AOPA pilot registration file has 
been reviewed by the AOPA staff, and 
AOPA will be glad to recommend you 
to Civil Service for this training. 

9. I am more than proud to be a mem- 
ber of AOPA, and I am very much 
interested in flying. Maybe you may 
assist me as to what to do in my 
case. ... 

A. We are enclosing herewith an outline 
of the CPTP for the next phase of this 
program for which you will probably 
qualify. 

9. Please advise how to eliminate gas- 
tax refund red tape. Wish you con- 
tinued success... . 


A. We are enclosing herewith a sug- 


gested “power of attorney” form which 
has proved successful in some states. 
We suggest that you have a rubber 
stamp made incorporating the exact 
wording of this “power of attorney.” 
The “power of attorney” may then be 
stamped on the back of gasoline sale 
slips, thus enabling the purchaser to 
pass to the vendor his right to collect 
the tax refund. In this manner the 
vendor may charge the prevailing 
gasoline price per gallon less the State 


gas tax. Later the vendor (who is 
usually also a consumer) will send his 
own sales slips, plus those of the pur- 
chaser, to the appropriate section of 
his State organization for the collec- 
tion of the tax refund—having already 
paid the tax at the time of gasoline 
delivery to his airport. 

9. I expect to be inducted into the mili- 
tary service of the U. S. in the near 
future and hope that at various in- 
tervals I will be permitted to visit 
some flying field and probably con- 
tinue my flying lessons. Due to the 
fact that it might become lost, I pre- 
sume that it would not be wise for 
me to carry my log book with me, but 
I am wondering if it would be pos- 
sible for me to file a public record of 
the same or have a copy made... 
so that it would not be necessary for 
me to carry my original log book with 
me while in the service. 

A. May we suggest that you have a pho- 
tostatic copy made of your original log 
book to take with you when you are 
inducted into military service and that 
you start a new log book to record 
any flying time gained during the 
period. Special permission is neces- 
sary from the CAA before a pilot may 
record his flying time in anything but 
a log book, and we believe, therefore, 
that the above suggestion will be the 
easiest and safest method for you to 
follow. 

And so the letters come and go from 
AOPA. Perhaps you have a problem 
along the lines of the above or on other 
subjects pertaining to your flying ac- 
tivity or aviation interest. AOPA’s staff 
is ready and willing to assist you. In 
writing always state your AOPA pilot 
registration number. 

AOPA-CAP 

Shown in this month’s AOPA News is 
a photograph of the Moline Squadron of 
the Civil Air Patrol on the occasion of 
their get-together with the AOPA 
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Black Hawk Unit, Moline, Ill. H. E. Bon- 
ner, the hard-working secretary-treas- 
urer of the Black Hawk Unit, made the 
arrangements for a combined meeting and 
breakfast flight attended by 81 persons 
who flew in through bad weather. 

The squadron pictured herewith is 
composed almost entirely of AOPA mem- 
bers so that the “joint meeting” should 
be referred to as a dual meeting. 

The AOPA is particularly proud of the 
AOPA Black Hawk Unit, which has suc- 
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cessfully carried out in the middle west 
the form of co-operation between AOPA 
and the CAP that the AOPA staff has 
been striving for throughout the U. S. 
We have frequently referred to the 
splendid co-operation in the east, west 
and south where interest in AOPA and 
CAP activities has frequently been more 
pronounced during the war period due 
to the activation of regular active duty 
patrol work by these civilian pilots. 
END 





Aeronautics in High School 
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the start will be taken. 

The “experiment” is another step in 
the program of the CAA under the guid- 
ance of Robert H. Hinckley, Assistant 
Secretary of Commerce for Air, to in- 
troduce aviation education throughout 
the entire school system. He has said 
that starting flying instruction with upper 
class college students was beginning 
“wrong end to,” but that the exigencies 
of war and the need for trained pilots ne- 
cessitated this approach. The educational 
program now under way by the CAA 
and the U. S. Office of Education, in 
which aviation courses are being intro- 
duced into high schools, and aviation sub- 
jects woven into existing courses in 
grammar schools is still another effort to 
“air-condition” America through its pub- 
lic educational system. 

Acceptance of the program by all of 
the educators who have discussed it in 
the regional and district meetings staged 
for the purpose, has been as enthusiastic 
as the response of the high schools to this 
latest step in the air-conditioning pro- 
gram. 

Even in the short time since the an- 
nouncement of the proposed experiment, 
CAA officials have found enthusiastic ap- 
proval from education officials. 

The case of the Box Elder County High 
School at Brigham City, U., is typical of 
those thus far applying. Mayor Alf L. 
Freeman of Brigham City is already ac- 
tive as co-ordinator of the proposed unit. 
Hervin Bundeson, superintendent of 
schools for the county; Read B. Chilcoat, 
district ground school supervisor of the 
CPT; and Harold Felts, manager of the 
local airport, held a meeting of the 100 
boys in the school. They found it hard 
to shut off the open discussion, and admit 
they will have a considerable job in 
choosing but 10 students out of the many 
who have applied. 

The 21 high schools selected for the 
program include Columbus, Ga.; Idaho 
Falls, Ida.; Danville, Ill.; Anderson, Ind.; 
Battle Creek, Mich.; Mexico, Mo.; Ros- 
well and Santa Fe, N. M.; Jamestown, 
N. Y.; Duncan, Okla.; Prosser High 
School, Prosser, Wash.; York, Pa.; Water- 
town, S. D.; Danville, Va.; Ensley High 
School, Birmingham, Ala.; Modoc Adult 
High School, Alturas, Calif.; East High 
School, Waterloo, Ia.; Flathead County 
High School, Kalispell, Mont.; Pershing 
County High School, Lovelock, Nev.; Box 
Elder High School, Brigham City, U.; and 
St. John’s Military Academy, Delafield, 
Wis. 


CAA contractors who will give flight 
instruction are: 

Danville, Va., Southern Airways of 
Danville; Jamestown, Neil R. McCray; 
Columbus, Swaby School of the Air; Bir- 
mingham, Central Park Flying Service; 
Anderson, Stanford N. Straber; Battle 
Creek, Perkins Flying Service; Danville, 
Ill., Danville Flying Service; Delafield, 
Milwaukee Airways, Inc.; Duncan, Dun- 
can Flying Service; Roswell, Calleno Fly- 
ing Service; Santa Fe, Santa Fe Air 
Trails, Inc.; Waterloo, Livingston Air- 
ways, Inc.; Mexico, Gren Field, Inc.; Wa- 
tertown. Watertown Air Service; Love- 
lock, Fillmore Flying Service; Alturas, 
Delta Air Schools, Inc.; Brigham City, 
Utah Pacific Airways, Inc.; Kalispell, 
Kalispéll Flying Service; Prosser, Penin- 
sula Flying Service; Idaho Falls, Bennett 
Air Service; York, Oscar Hostetter. 

END 


15 YEARS AGO| 


ROM the January, 1928, issue of this 

magazine: 

“Aviation’s Greatest Year” [1927] re- 
viewed the transoceanic flights of Lind- 
bergh; Chamberlin and Levine; Hagen- 
berger and Maitland; Byrd, Noville, 
Balchen and Acosta; Smith and Bronte; 





Goebel, Davis, Jensen and Schlueter; 
Brock and Schlee. 
Editorial: “As we look back at 1927, 


and forward to the coming year, we won- 
der what events could happen to make 
another year as important to aviation, 
from every standpoint, as 1927... the 
linking-up of globe encircling air mail 
lines is not too fantastic a thing to expect 
in the near future .. .” 

“Three giant 12-passenger airplanes, 
equipped with reclining chairs, luncheon 
buffet and lavatory, and driven at the 
rate of 125 miles an hour by triple engine 
power plants of 1,275 horsepower, will go 
on the San Francisco-Chicago air mail 
and passenger line early next season “i 

“Experimentation in which Dr. J. H. 
Dellinger, of the U. S. Bureau of Stand- 
ards, was a pioneer, has established the 
practicability of radio communication 
between air and earth.” 


“Law enforcement officials are turning 
to the airplane as one means of check- 
mating criminals who use highpowered 
automobiles for their ‘getaways.’” 
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Best? 


Sirs: 

In the last “Readers’ Digest” was a re- 
print from “The Aeroplane” . . . which 
listed the best airplanes of the day. 

That . .. magazine has been doing this 
for as long as I can remember. Why 
the .. . don’t you do something about it? 
Print a list of the ships which are known 
to be the best and see how it compares 
with theirs. Being the most widely read 
aviation magazine in this country, I think 
it your duty to print something which 
will show what... is going on. 

I have never claimed to be another 
“Billy Mitchell” (bless his soul) but... 
are you going to let them get away with 
ne 

Pvt. JoHN HANCOCK. 
Randolph Field, Tex. 

@ “Look at the Record!”, Fiyinc, De- 
cember, 1942, presented the facts of the 
case. American planes are speaking for 
themselves in no uncertain language.—Ed. 





Maas 
Sirs: 

I am glad to see that Congressman Mel- 
vin J. Maas has changed his mind on a 
separate air force; from his article “A 
Separate Air Force Would Be Fatal,” 
Fiy1nc, November, 1941, to his article “A 
Unified Service,” in the November, 1942, 
issue. 

Kent DuNN 
142 Grandview Terrace 
Hartford, Conn. 

@ If Mr. Dunn will read Representative 
Maas’ November, 1942, article again he 
will note that there has been no change 
in his attitude toward the advisability of 
a separate air force. In fact, Mr. Maas 
states (page 124, Friyinc, November, 
1942): “The answer to our problem is 
not a separate air force co-equal with the 
Army and the Navy, but rather a consoli- 
dation of all military branches into one 
military force so organized as to make 
possible the striking with a balanced force 
of all weapons wherever the enemy is 
vulnerable.” —Ed. 


Anson vs. Oxford 


Sirs: 
In a recent issue you had an article 
“Conversion School.” In it you show a 
photo of students entering what you call 
an Avro Anson twin-engined trainer. It 
is an Airspeed Oxford. The Cessna Crane 
is the most widely used trainer in Can- 
ada, not the Anson, as you stated. 
A/C A. J. TRAMMELL, 
and A/C C. E. PETERSEN, 
(formerly RCAF). 

Santa Ana, Calif. 


@ You're right, we’re wrong. We refer 
the editor of our “Letters” department 
to the editor of our “For Identification’ 
department for consultation.—Eb. 
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* * 
Asumtian 
7 WE Eiwiin 


Needs You 


* Yes, aviation needs you, young man... and that 
means America needs you ... as a skilled Aircraft and 
Engine Mechanic! Aircraft factories, airlines and big re- 
pair stations are in urgent need of thoroughly trained 
technicians to supervise the thousands of single operation 
workers. As production lines expand in currently operating 
plants and many new plants get production under way, the 
need for such trained workers grows greater. And SPAR- 
TAN is ready to train you to be one of the best. 

This is your opportunity to place yourself in an important 
position, serving your country as a valuable worker in 
private industry; and if you are called for military service 
you can qualify for grades and ratings according to your 
ability. This is also your opportunity to be ready for a 


SPARTA 


j Spartan School of Aeronutics— 




















Captain Maxwell W. Balfour, Director. Address Dept. F13, Tulsa, Oklahoma 
Send me your new Catalog des:ribing in detail the SPARTAN courses | have checked, also stating 


a and living expenses. 
Name 
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prominent place in the great post-war commercial avia- 
tion industry. 

SPARTAN offers you the most complete, practical and 
thorough Aircraft and Engine Mechanic training available. 
You get skilled personalized instruction plus outstanding 
shop practice. SPARTAN’S 100% Approved Repair Station 
has facilities for servicing the great fleets of training planes 
used in civil and military flight operations. Every type of 
shop and laboratory, completely equipped, is available. 
When you graduate from SPARTAN as an approved 
Aircraft and Engine Mechanic you're ready for an im- 
portant position. 

You can’t afford to wait longer. Your America, and your 
future lifetime career make it urgent that you act at once. 
MAIL THE COUPON now. Next semester starts January 4th, 


N Scvo0 oF azronavrics 


DIVISION OF SPARTAN AIRCRAFT COMPANY 


& 


CHECK COURSES YOU PREFER: 


() Commercial Pilot 
C- Airline Pilot 
Commercial Flight Instructor 
Aeronautical Engineering 
C) Airline Maintenance Engineering 
C-) Aircraft or Engine Mechanic 
) Aircraft Sheet Metal 


© Aircraft Assembly Mechanic 

C Airline Service (A&E) Mechanic 
CO Airline Communications 

©) Private Pilot Course 

© Weather Forecasting 

© Instrument Technician 

(3 Women’s instrument Tech’an 
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WHO MIGHT Hf BE? 











H: might be any one of the thirty-six officers of the United States Army 
with a rank of Brigadier General or higher who are subscribers of FLYING 
. .. the most influential and widely quoted journal in aviation. With an 
average net paid circulation of 146,816 ABC, FLYING is the largest selling 


aeronautical publication in the world. 
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Wras WILL HAPPEN TO OUR CHILDREN if we lose this war?” 


This is the question Mr. and Mrs. Boy Hooper of Charleston, Tennessee, asked 
themselves before they decided to study aircraft mechanics at the Dallas Aviation 
School. Mrs. Hooper, a housewife and mother of three children, is preparing herself 
for a vital job because she wants to help win the war. She also wants to be able to 


support herself and children in case her husband is called into active service. 


“All of us must make sacrifices. My mother-in-law is caring for our children while 
my husband and | are training in Dallas. We will establish our home again as soon 


as we complete our course and start to work for an aircraft factory.” 


Every man and woman in the United States is needed to help win this war. 


Are You Doing Your Pant? 


DALLAS AVIATION SCHOOL & AIR COLLE 


MAJOR W. F. LONG, Dallas Aviation School, LOVE FIELD, DALLAS, TEXAS 


Love Field, Dallas, Texas. 








Without obligation, IPR sissies sine i kaa a as es sccctntnsictunaiad ° 
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captained by my son, Bob, whom I sent to 
Germany to take a course at the Wasser- 
kuppe Mountains. 

Bob then went to France and took a 
second course at the Bleriot school of 
gliding. He brought to the United States 
at that time all of the available printed 
material both in German and in French 
that he could obtain, and a primary 
trainer. 

Glider clubs mushroomed until, by 1931, 
200 clubs were formed and there were one 
or more clubs in every state of the union, 
in Panama and Hawaii. 

I felt that the name of the association 
should be broadened and its personal 
character eliminated. We, therefore, 
changed the name to the National Glider 
Association. In 1931, the National Glider 
Association dropped its activities and they 
were assumed by the Elmira Soaring So- 
ciety of America. 

But only a year ago last July 


month out, but the work goes on cease- 
lessly. 

We need, however, to carry a larger 
payload over the distances we must con- 
template flying—larger even than the 70 
ton Mars. 

A few hardy souls such as myself have 
been crying (like John the Baptist in the 
Wilderness) for a further advance in to- 
day’s air thinking—the military use of 
gliders en train to supplement air trans- 
ports. 

The glider does not need as large a 
field to land in as does a transport. It 
can be picked up by the method being de- 
veloped by the Army at present, no mat- 
ter how small the field, because the trans- 
port does not have to stop. 

The building of gliders, when proper 
designs have been made, is a simple and 
easy thing. It would require about one- 
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be transported over the Atlantic Ocean in 
less than a month and maintained in the 
field by aerial supply trains, making a 
round trip every three days. This could 
be done by converted B-24 bombers with 
only three cargo gliders each in tow. To 
insure the safety of the convoy it would 
have to be escorted by long range fight- 
ers, but the losses such as are sustained 
by our merchant ships today would never 
be duplicated in the air, and the speed of 
delivery would insure success for any at- 
tack by this country on either Europe or 
Asia. 

The Junkers 52 tug used by the Nazis 
normally carries 16 to 18 fully equipped 
soldiers, or 2,000 pounds of cargo. The 
B-24 can carry 50 men, and three gliders 
of approximately the same size another 
50 men apiece, comprising a total of 200 
men and equipment in the train. The 
monoplane glider used by the Germans, 
the Gotha 242, accommodates only 21 fully 
equipped men and two pilots in its fuse- 
lage, or a maximum freight capacity of 
5,300 pounds. The other German glider 

transport, the DFS 230, accommo- 
dates only 10 fully equipped men, 





when, on the “Science Forum of the 
Air,” I foretold the imminence of 
aerial freight trains, headlines still 
held a Buck Rogers flavor. 

Today these prophecies are 
coming true in amazing fashion. 

About 25 per cent of all the 
freight transported by the U. S. 
Army is moved through the sky. 
Sixteen per cent of the Luftwaffe 
consists of transports. Twenty- 
one per cent of all AAF multi- 
engined bombers, in the second 
half of 1942, are of the transport 
type, with an increased percent- 
age promised for the coming year. 

An average of a million pounds 
of essential priority air cargoes a 
week is being flown by the Army, 
utilizing facilities of commercial 
airlines to deliver airplane parts 
and engines, armament and 
equipment throughout the west- 
ern hemisphere. Today an iso- 
lated mining town in Canada has 
more freight traffic than New 
York’s Municipal Airport. 

Men and equipment have been 
ferried by air transport to Aus- 
tralia. Planes packed with spares for air- 
craft, jeeps, knocked down “cats” (Cater- 
pillars), drums of gas and oil, supplies 
and blood banks are winging their way 
to Alaska. 

The Burma Road, once called the “life 
line to India,” was captured by the enemy. 
On that road operated 7,700 trucks. The 
road is closed, but the freight keeps mov- 
ing right along, moving in large quanti- 
ties through India, over the Himalayas 
and into China—moving by air. 

It is anybody’s guess, but it is probable 
that there are approximately 100 transport 
planes in this regular ferry service. These 
planes within a few months after they 
started operating, delivered over 2,000,000 
pounds of freight, and the record has been 
steadily climbing ever since. 

These transports are flying the most 
difficult air route in the world, the high- 
est mountain range in the world, snow- 
and fog-crowned, month in and 
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plus pilot, or 2,800 pounds of 
cargo. 

Transport planes and gliders of 
tomorrow, many of which are un- 
der construction, will com pose 
glider trains capable of carrying 
more than 72 tons. A glider plane 
is now said to be designed to do 
350 m.p.h. in the substratosphere. 
New designs in propellers, engine 
gears and plane construction will 
all be developed to take care of 
this new industry, which has not 
yet reached the stage of engineer- 
ing to permit sufficiently large 
units. But we will arrive at that 
point very quickly; and the prog- 
ress being made by the Army, 
Navy and Marine Corps today is 
pointing the way to larger and 
larger gliders, so that in the fu- 
ture planes of 500 tons gross ca- 
pacity, with gliders equally large, 
will take their place in the trans- 








"Let's surprise Dinwiddie and 


use the self-starter! 


fifth of the time and less than one-fifth 
of the cost of an airplane. There is about 
the same ratio of cost and efficiency be- 
tween a transport plane and a glider as 
between a large locomotive and a box car. 
With the use of gliders and new develop- 
ments, transoceanic air costs will run 
about 3c per ton mile, as compared to lec 
per ton mile of the modern ocean-going 
freighter. But it is 25 times as fast and 
costs just six times as much. 

Transport planes or bombers towing 
three gliders in inverted V formation 
could land troops in Alaska, Dutch Har- 
bor or Honolulu within from 12 to 24 
hours, depending upon the origin of their 
movement. An invading army with full 
equipment, cannon, jeeps, small tanks and 
all other military necessities, could be 
landed adjacent to Japan in 48 hours by 
the use of gliders and tow planes. 

A half million of our men and their 
equipment weighing six million tons can 





portation field. 

One of the main questions in the 
minds of airplane manufacturers 
and engineers today relates to the 
size of transport planes and 
gliders. 

There is a difference of opinion as to 
what the wing loading should be of a 
transport glider carrying freight or pas- 
sengers. This can only be determined by 
experiment, but it should be high enough 
to enable the glider to have a gross 
weight equal to the weight of the towing 
plane. The Gotha 242 used by the Ger- 
mans has a wing of 79 feet and a length 
of 52 ft.6 in. In view of the fact that the 
plane has to carry an engine, fuel to feed 
the engine, and all of the reinforcements 
to the plane itself to withstand the strains 
put upon it by the engine, the gliders will 
be, from a payload standpoint, much more 
efficient than the transport plane that is 
doing the pulling. 

Therefore, you can use this formula as 
to the efficiency of the gliders which are 
being towed: If the airplane doing the 
towing can lift and carry as a payload 10 
tons, the glider will be able to carry the 
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same 10 tons plus the weight of the en- 
gine, the fuel, the extra crew, and the re- 
inforcements to the structure of the air- 
plane, which are not necessary in the 
glider because the glider does not have to 
withstand the torque of the engines. 
Will the increased wing area propor- 
tionately increase the carrying capacity 
of the transport or glider? There are so 
many factors that enter into this problem 
that only experiment can say whether a 
25-ton plane will make a better transport 
than one of 250 tons. It is my personal 
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opinion that giant planes and gliders will 
be adopted. The B-19, which has created 
tremendous interest in the minds of lay- 
men, is being constantly tested. That is 
about the largest airplane ever built and 
has a gross weight of 82%4 tons. But of 
one thing you may be sure—freight is 
rapidly taking to the air along with pas- 
sengers, military personnel and equip- 
ment. 

An airmada of flying freighters can 
win the war. 

END 





From Headquarters 


(Continued from page 34) 





instead of “remember,” it will be “forget” 
Pearl Harbor. 

This war has been described by some 
as a fight for freedom, a struggle to save 
democracy, etc.—but isn’t it really just 
an issue of “Will the tyrants control the 
air and use it for enslavement?” or “Will 
democracy (freedom) prevail with its 
blessing and use aviation to promote in- 
ternational good-will, prosperity and 
higher standards of living for all, irre- 
spective of race, creed, color, or Herron- 
volk?” 

* * * 

About the only real hazard that avi- 
ation now faces is man-made and some- 
thing that must not be tolerated—it may 
became a political football again. 

In numerical strength, the Army Air 
Forces are destined to overtake and pass 
the enlistments of the Navy and will 
actually amount to one-third of the whole 
Army itself. If costly battleships and 
vulnerable aircraft carriers become 
passé, appropriations (the actual dough 
that counts for so much both in peace 
and war) will surpass the Navy. Land- 
based aircraft, now under Army jurisdic- 
tion, will be increasingly coveted by 
each. High-ranking, though youthful, of- 
ficers in both services will provoke the 
wrath of professional men who have de- 
voted their lives and dedicated their 
careers to defense, but who must salute 
when a young flyer comes along. There 
will be wailing and gnashing of teeth— 
neither the Army or Navy will want 
any part of them. 

of * * 

Down here in Washington, it now looks 
as though the advocates of a “Department 
of Defense” with three equal-ranking un- 
der-secretaries of War, Navy and Air will 
win out. Not only troops in our far- 
flung battlefronts realize that they will 
die and soon be forgotten if compelled 
to fight where there is no air supremacy, 
but actually the men at home out on 
maneuvers now know it too. In democ- 
racies, time and the laws of economics 
invariably win out in the end, and avi- 
ation will be no exception. 

* * * 

Can it be that “From Headquarters” 
one can see the trends of aviation bet- 
ter than from anywhere else? Maybe 
so. For example, down here we observe 
Reuben Fleet (Consolidated); Howard 
Hughes; Jack Frye (TWA); Grover Loe- 
ning (internationally known aviation en- 
gineer and early associate of Orville 


Wright); and William B. Ziff, boasting of 
what five-cents-direct-cost-per-ton—mile 
cargo planes will mean for national 
transportation. Forty dollars, New York- 
Los Angeles per passenger in 13 hours 
non-stop; all first-class mail by air; ex- 
press rates by air lower than now by 
train, etc., etc. We check up and find 
that it can be done at less than that 
with the Martin Mars flying boat, not to 
mention the Kaiser or Higgins untested 
giant land planes. The Mars can operate 
on schedule New York to Chicago as a 
cargo plane at 3.2 cents per ton-mile! 
Then we check in and find that the rail- 
roads already know it, but that surface 
vessel operators, bus and trucking con- 
cerns are uninterested. 

We hear of the Nazis equipping their 
big Junkers with tires so large that in 
the desert they can land beside a disabled 
tank and, by simply providing a new 
spare part, repair it in a matter of min- 
utes. We notice Churchill refusing to risk 
his navy in the Skageraack because of 
air power; and others, farther removed 
from the realities of modern war, park- 
ing battlewagons where they are sitting 
shots for dive bombers. We see unity of 
command accepted in the Middle East 
with its attendant inevitable success 
against water- and air-borne transports 
servicing Rommel, and a whole menacing 
army melts away. 

Possibly it is the “From Headquarters” 
perspective that foresees so clearly air 
power as the inevitable spearhead of any 
modern strategical and tactical move. 

oo Bd * 

Col. William Westlake, assistant to 
Col. Art Ennis, Air Forces PRO, is re- 
cuperating from an infected left leg. Bill, 
returning from a mission, scraped his 
shin getting out of his ship. He thought 
nothing of it until the wound started to 
swell. The medico ordered him to quar- 
ters and later to Walter Reed Hospital. 
He’s coming along nicely now. 

% x 6 


Maj. Sherman Altick, AC, former 
aviation editor of the New York Sun, 
also is a patient at Walter Reed Hospital, 
recovering from a major. operation. 
Sherm has had a tough time of it ever 
since he donned his uniform. He'll be all 
right now, it is reported. 

* Ba aK 

Lieut. Bill Scripps (Detroit News) 
is doing a swell job of turning out the 
Air Forces communications section bulle- 
tin. Maj. Dick Kirschbaum is doing his 
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illustrations. Incidentally, Dick (former 
aviation editor, Newark, N. J., “News”) 
has been shifted from chief of cartoon 
and features section, WD/BPR, to graph- 
ics of the pictorial branch, same office, 
His cartoons on Air Forces heroes and 
“Brainy Brownie” are getting wide cir- 
culation. His song, “Wings to Victory,” 
is being played on many Army radio 
shows. ae a 


Lt. Col. Harold Hinton (formerly New 
York Times) is now part of Colonel 
Ennis’ staff in Air Forces public relations, 
Harold was, until recently, on the staff 
of Gen. Ira Eaker in England. 

END 





Control Tower 
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locations is scheduled, bringing to a 
grand total of 119 the number of towers 
expected to be operated by CAA per- 
sonnel in the near future. 

One of the first general advantages 
gained under the new setup was achieved 
by the complete standardization of con- 
trol procedures and practices. With the 
procedure identical at all CAA towers, 
pilots calling for landing instructions at 
Seattle or Denver or Miami know exactly 
what to expect. Phraseology also is stan- 
dard, therefore less apt to be misunder- 
stood by the pilot; brevity of transmis- 
sions is insisted upon to reduce congestion 
and promote efficiency of radio contacts. 

Radio equipment in use at the towers 
has been overhauled and new equipment 
furnished where necessary. A long-range 
program to replace present radio trans- 
mitting and receiving units with ultra- 
high-frequency equipment now is under 
way. As fast as installations are com- 
pleted transmissions will be made simul- 
taneously on both frequencies. Freedom 
from static and greater reliability of the 
UHF signals will clear up many of the 
faults now being experienced with the 
present long-wave equipment. 

Also being installed directly in the 
towers are teletype printers, making 
latest weather specials and notices to air- 
men available to pilots with a minimum 
of delay. Other innovations designed to 
facilitate the handling of airport traffic 
are being studied by CAA engineers and 
will be put into use as quickly as their 
effectiveness is proven. 

A number of the CAA towers are being 
constructed at recently designated con- 
trol airports where the traffic problem has 
reached such proportions as to make cen- 
tralized control a necessity. Experienced 
airline and military pilots, to whom the 
control tower is no novelty, will welcome 
the additional service at these fields. 
Private flyers and student pilots whose 
activities have lately been seriously cur- 
tailed by wartime restrictions may won- 
der if the new tower will prove to be an- 
other form of restraint on their opera- 
tions. That this is not the case can be 
best understood by explaining something 
about the purpose and operation of the 
control tower. 

The term “control airport” may be 
puzzling to students or new pilots. At 
the control airport a circular area six 
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MASTER MECHANICS 


The LEWIS 12-month course in air- 
plane and engine mechanics exceeds 
the requirements of the United 
States Government for thoroughness. 

Master Mechanics students are 
taught airplane theory and construc- 
tion by both lecture and actual shop 
practice. They study dir-cooled and 
liquid-cooled engines; airplane main- 
tenance; servicing of instruments; 
hydraulics; propeller design; sheet 
metal and welding procedure; steels 
and alloys. 


Professional Perfection 
The course also covers Civil Air 
Regulations, Shop Management, and 
study of Aviation Organizations, im- 
portant in determining the student's 
choice of aviation’s branches. 
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miles in diameter surrounding the field 
is designated as the “airport control 
zone.” When the location of the radio 
range station serving the field falls out- 
side this area, the control zone includes 
a strip one mile wide extending to the 
range station. All planes within the limits 
of this area while at an altitude of 1,500 
feet or less above the terrain must con- 
form to the established flow of traffic 
around the field (normally in a counter- 
clockwise, or left hand, direction). In 
addition, all planes must receive clear- 
ance from the control tower before taxi- 
ing or taking off from a control airport. 

This clearance is given by means of 
radio or light signal. A green light from 
the signal gun in the control tower signi- 
fies clearance to taxi, land or take off. A 
red light to a ship on the ground means: 
“hold.” A pilot in the air receiving a red 
light should give way to other aircraft 
and circle the field until the green light 
clearance to land is received. A flashing 
red light is the signal used to recall a 
ship to the hangar line. Pilots should 
acknowledge light signals while on the 
ground by moving ailerons or rudder; in 
the air by rocking wings. Ships equipped 
with radio receiver but no transmitter 
should acknowledge radio instructions 
from the tower in the same manner. 

There are many advantages in having 
a radio receiver in the ship and many of 
the major airports now permit use of 
their fields only to ships so equipped. In 
a radio clearance to land or take off the 
pilot receives a wind check and other 
pertinent information. Operations at the 
field are speeded up because the radio 
equipped plane is considered to be under 
control of the tower. Specific instruc- 
tions can be given by radio that will per- 
mit a ship to land or take off under condi- 
tions where a ship without radio would 
be required to hold or circle the field. 
Again, the tower operator may some- 
times deem it advisable to request the 
pilot of a radio equipped plane to per- 
form a maneuver contrary to the usual 
flight pattern—in the interest of safety or 
to facilitate the flow of traffic. 

It is important that the pilot have his 
radio receiver properly tuned and ad- 
justed before leaving the hangar line. The 
tower operator has his eyes on ships while 
taxiing as well as in the air. Many taxi- 
ing accidents have been averted due to 
warnings transmitted from the control 
tower. It is also important that the pilot 
check the tuning of his receiver when re- 
turning to the field from the practice area 
or cross-country flight, the tuning dial 
usually requiring adjustment after even a 
short flight. 

A ship sometimes returns to the field 
and fails to receive landing instructions; 
perhaps there is a simple reason such as 
a headphone plug having pulled from the 
receiver. The pilot’s proper procedure 
is to circle the field and watch the tower 
for a light signal. When the tower opera- 
tor fails to receive an acknowledgment to 
his radio instructions he will use the 


light gun to clear a ship in. 

The tower operator attempts to qualify 
radio instructions as much as possible. 
When a pilot is told to hold, circle the 
field—or any other specific instruction— 
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he is usually advised of the conflicting 
traffic requiring such a maneuver. Dur- 
ing rush periods such qualifying state- 
ments are not always possible. At these 
time the pilot must remember there is a 
good reason for every instruction issued 
by the tower; probably a reason concern- 
ing the safety of the pilot and his aircraft. 
The control tower is usually located on 
the roof of the administration building. 
From this vantage point the tower opera- 
tor commands an unobstructed view of 
the landing field and entire control zone. 
This alone places him in advance of the 
pilot who can view traffic only from his 
limited point of observation in the cabin 
or cockpit of his plane. In addition, the 
tower operator is in direct radio contact 
with all two-way radio equipped planes 
in the area. He knows not only the posi- 
tion of each plane at a given time, but 
also what their flight pattern will be until 
they leave the control area or land. 
Where a number of planes are con- 
verging on the same runway, the tower 
operator must separate them and arrange 
landing sequence numbers to each ship. 
This must be done in a manner that will 
afford the least delay to all pilots con- 


January, 1943 


cerned without sacrifice of safety. To do 
this job well, the tower operator must 
have the collaboration of the pilots them- 
selves. Lacking it from a particular pilot, 
he must create a greater margin of safety 
in dealing with operations of which that 
pilot is a part. This often results in a 
direct loss of flying time to the pilot, and 
others may suffer as well. On the other 
hand, when a pilot consistently demon- 
strates a willingness to remain “under 
control of the tower,” his operations are 
automatically speeded up. Knowing that 
he can be depended upon to follow in- 
structions such a pilot can be fitted closer 
into other operations—“worked closer,” 
as the term is used in the tower. 

Pilots of lightplanes at the new CAA 
fields, then, will do well to embark upon 
a policy of co-operation with the control 
tower. Such a policy will expedite his 
own operations and aid in relieving the 
general airport traffic problem. In this 
manner he can best assist the CAA in 
whipping a situation that, if permitted to 
continue unchecked, might well have 
forced lightplanes from the major airports 
altogether. 

END 





Development 


of the PT-25 


(Continued from page 50) 





tively. 

We knew that plywood could be used to 
maximum efficiency if a minimum of 
compound curvatures were used. This 
would allow a simple method of con- 
struction which would permit use of 
cold-setting glues, and not require exten- 
sive specialized production equipment. 
The result would be as efficient a prod- 
uct aerodynamically and structurally, but 
one which could be fabricated much more 
rapidly and with less production ma- 
chinery. 

Consideration of production materials 
and processes did not, however, receive 
attention at the expense of the aerody- 
namic requirements of a primary trainer 
type. Too often the feeling of some de- 
signers has been that a simple-to-operate 
plane was the sole design consideration. 

Being closely associated with the Ryan 
Schcol of Aeronautics, which was con- 
ducting two Army pilot training schools, 
we were in a position to have an accu- 
rate picture of those qualities most sought 
after in training aircraft. And we knew, 
too, that no other plane receives any- 
where near the “beating” as does the pri- 
mary trainer which is operated by nov- 
ice pilots in gruelling day after day serv- 
ice, including extensive landing practice. 

As a result, our design engineers have 
been able to attain flight and ground han- 
dling qualities most important from the 
point of view of pilot training. 

A new design consideration for the 
military primary trainer was the incorpo- 
ration in the PT-25 of many flight char- 
acteristics, performance qualities and 
equipment details required in a _ basic 
training airplane. Complete night flying 
equipment, for example, has been in- 
stalled. 

To conform to standard military prac- 





tice in advanced training and combat 
types, the new PT-25 has been so de- 
signed that it may be flown solo from 
either cockpit—a great advantage in that 
the student may fly from the front as in 
all types of advanced military flying. 
Stall characteristics have been proven 
ideal for an elementary trainer type in 
that positive stall reaction prepares the 
student for advancement to basic and 
high speed combat airplanes. 

So efficient was the design of the PT-25 
from a structural viewpoint that it is be- 
lieved to be the nearest approach yet 
reached toward the almost complet: 
elimination of strategic materials in mili- 
tary aircraft. Aluminum alloys and criti- 
cal metals have been eliminated with the 
exception of the engine cowling which 
represents less than two per cent of the 
total weight of the airplane. 

No forgings, castings or extrusions are 
used, nor are critical steels used for any 
of the fittings or structural parts. Metal 
fittings, where necessary, are of simple 
welded sheet steel and steel tube; but 
already we are conducting research work 
which may later make it possible to con- 
vert additional structures to plastic ma- 
terials. 

During the past few years much de- 
velopment and research has been done 
with synthetic resin glues, made from 
urea or phenol in combination with for- 
maldehyde, which applied at room tem- 
peratures under pressure become almost 
an integral part of the wood. This plas- 
tic-bonded plywood process appeared to 
offer most advantages, and was accord- 
ingly selected for the new Ryan trainer. 

The simple wrap-around skin covering 
long employed by Ryan in the fabrication 
of metal-fuselaged airplanes is incorpo- 
rated in the PT-25. Flat sheets easily pro- 
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The first essential ‘task force” of military avia- 
tion is composed of the primary flight instructor 
and his student. Their mission is TRAINING. 
At Ryan schools in Hemet and Tucson, the skies 
are filled with “task forces’ hell-bent on the 
very best pilot training in the world today. 
The esprit de corps at Ryan training centers has 
become traditional. It emanates from the entire 

organization and inspires in- 
structors and cadets alike. 
Translated into later combat 
action, it's the high efficiency 
and tough determination that 
will win this war. 
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pod 
MILEAGE 
with 
Harley- 
Davidsons 


With today's gas, oil and tire shortages, 
Harley-Davidson Motorcycles assure faster, 
more convenient miles-per-dollar than any 
other kind of motorized transportation. 
Dependable Harley-Davidsons long have 
been famous for unmatched economy 
That's why their owners are extra for- 
tunate these days. Whether using their 
sturdy motorcycles to ride to and from 
work — or in volunteer civilian defense — 
they’re always sure of top performance — 
just like the courageous riders of Harley- 
Davidsons with America’s armed forces. 
While there are no new Harley-Davidson 
Motorcycles available now for civilian use, 
your dealer may have some good values 
in reconditioned models. See him today. 


HARLEY-DAVIDSON 
Dept. F, Milwaukee, Wi 
Send FREE copyof big 24-page ‘‘Enthusiast’* magazine 
filled with thrilling motorcycle pictures and stories. 

i Also other literature. Stampisenclosed for mailing cost. 1 


4 Name ‘ 


Address 
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duced and standardized in thickness and 
in size for years by all plywood manu- 
facturers are wrapped around the re- 
quired internal structure. Cold setting 
urea formaldehyde resin bonds the parts 
together permanently and is unaffected 
by moisture or weathering. Quickly ap- 
plied clamps or nailing strips provide the 
required joint pressure. 

We have gone in the opposite direction 
from most of the manufacturers working 
in plywood in that we have used the sim- 
plest possible methods of fabrication— 
methods which do not require extensive 
equipment and involved handling. Our 
process of fabrication eliminates all com- 
plicated baking methods requiring ovens, 
tanks, air bags or other specialized equip- 
ment and permits fabrication of complete 
units or assemblies by furniture manu- 
facturers, cabinet shops, or other related 
commercial wood-working organizations. 

We experienced little or no difficulty 
with the cold-setting urea formaldehyde 
glues, effective use of which, by various 
methods of clamping, is somewhat de- 
pendent on temperature. The new ply- 
wood made with cold-setting glues has 
proven to be water-proof and fire resist- 
ant, is not subject to fungus growth and 
has a strength-weight ratio greater than 
many high-grade steels, and a slick-skin 
smoothness that metal construction does 
not approach. 

In every design detail full advantage 
has been taken of the most modern prac- 
tices with the result that aerodynamically 
the PT-25 is one of the “cleanest” pri- 
mary training planes yet developed. The 
smoothness of line has been obtained with 
a minimum of compound curved sur- 
faces, making possible the simple produc- 
tion process used. 

In particular the wing design is note- 
worthy, as it has been based on the highly 
successful tapered wing construction first 
used in the Ryan model SC cabin plane 
embodying different airfoils at the root 
and the tip. Use is made of “washout” 
to eliminate the unfavorable stall features 
characteristic of most tapered-wing de- 
signs. In addition, the PT-25 has acquired 
from the SC the Ryan center-section per- 
forated “air brake” as a drag increasing 
device for small field operation. 

The monocoque stressed skin fuselage 
makes use of 10 bulkheads formed of 
laminated spruce, and is plywood cov- 
ered. In cross section it has a wide, 
curved bottom (nearly flat) tapering to 
a more sharply rounded upper section. 
Wings meet the fuselage at 90° eliminat- 
ing the necessity of fairing. Straight lines 
are used in the center portion of the 
fuselage and in the tail cone, completely 
eliminating double curved surfaces. 

A sturdy monospar wooden center sec- 
tion is used. The two outer wing panels 
have removable tips for ease of repair, 
maintenance and replacement. Each panel 
is built up from a single wood spar with 
wood ribs and a plywood covered nose 
torque box, with fabric covering the en- 
tire panel. 

The fixed surfaces—stabilizer and fin— 
are fabricated from wood spars and wood 
ribs, and are plywood covered. The rud- 
der, elevator and ailerons are made from 
wood spars and ribs, and are fabric cov- 
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ered. The center section flap utilizes a 
wood spar and ribs with plywood cover. 

The only molded plywood section is the 
leading edge of the outer wing panel. 
Standard size flat plywood sheets are em- 
ployed for all other parts of the airplane, 
and since all shaping of the fuselage and 
other units is done over large radii, no 
complex forms are required for fabrica- 
tion. The phenol formaldehyde resin- 
bonded processes enter into the manufac- 
ture of the Ryan plywood trainer only in- 
directly since this work is done by the 
supplier of the flat plywood sheet. Lami- 
nation is featured throughout the airplane 
in detailed parts including rib cap strips, 
spars and fuselage bulkheads. 

END 





Airline Pilot 


(Continued from page 44) 





added strain to the heart which tends to 
tire the heart sooner. 

The above statistics have been broken 
down into age groups which will be noted 
on the accompanying chart. Upon ana- 
lyzing this chart, we find that the pilot 
has been able to overcome the ravages of 
years by careful maintenance of his 
health. It will be noted that the pilots in 
the 41- to 45-year bracket are in the best 
physical shape except for light adapta- 
tion and, even in this, they are well with- 
in the normal which is five minutes. Even 
the men in the 46 and above bracket, who 
are beginning to fall off in their health, 
are in much better condition than the men 
from 20 through 25 years. It is felt that 
if the men in the 46 and above group 
had watched their weight and had not 
permitted themselves to gain 10 per cent 
in weight, they would be our highest 
group in this entire study. There is a 
raise in pulse as one gets a little older 
and this is shown very nicely. In our first 
two groups, the higher pulse rate is due 
to nervousness or apprehension, primarily 
because many of these flight physicals are 
the initial examination and the applicant 
is in a nervous state. But in the last four 
groups, these are maintenance flight 
physicals and flight examinations are 
nothing new to them. The blood pressure, 
both systolic and diastolic, are on a 
slightly lower level than normal for their 
ages and this is what we desire in pilots, 
for this tends to show that they are in a 
more stable condition and that the ar- 
teries are more pliable and are not show- 
ing the wear and tear of age. 

It is evident that from these studies 
we can draw some very interesting con- 
clusions and we feel quite safe in mak- 
ing the following statement: 

As a whole the pilot, under careful 
medical supervision and maintenance, ac- 
tually becomes a healthier individual as 
he grows older. This is a very happy 
state of affairs and should give pilots of 
Eastern Air Lines a better feeling of 
security for themselves as to their fu- 
ture, because we have demonstrated that 
under constant medical maintenance and 
supervision, their physical health has im- 
proved as they grow older. 

END 
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We still have room for 
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15 Civitians A MonrtTH 





OUR FIRST JOB must be that of train- 
ing military personnel. Most of our facili- 


ties ave now devoted to that purpose but 





we have kept one evening shift open to ac- 
commodate 15 civilian students per month, 
a 








TO HELP provide the trained instrument 
technicians needed by the Army Air Forces, 
the Chicago School of Aircraft Instruments 
has gladly turned the majority of its facilities 
to the training of military personnel. The 
largest aircraft instrument school in the 
country, it now has more than 500 soldiers 
and women in training at all times for the 
Army Air Forces. Such training, of course, 
must take precedence over the training of 


ordinary civilians. 


But, the civilian industry needs hundreds of 
trained instrument technicians, and to help 
provide a few of these, at least, we have kept 
open one shift of our former civilian school. 
We can only take 15 civilians into training, 


each month, and these men must be willing 





INCORPORATED 








to go to school from 6:00 at night until 


Midnight, five days a week. 


What a grand opportunity 
this is for the Jew men who can take 
this training! 


For months, now, every graduate of our 
school has been placed in a fine position 
with a manufacturer, airline, or one of the 
Army Air Forces Maintenance Depots, long 
before his graduation. While we cannot 
guarantee any student a job, we feel sure that 
any man completing our civilian training 
will have his choice of many different posi- 
tions, all of them offering splendid starting 
pay and wonderful opportunities for the 


future. 


Naturally, this small civilian class is filled 
many weeks ahead of time. If you want to 
get into the aircraft instrument field and 
serve your country during its time of war, 
while building, at the same time, a secure 
future for yourself, you must act at once. 
Write immediately for our catalog and in- 
formation about our Master Instrument 


Technicians’ Course of 28 weeks. 


Chicago SCHOOL OF AIRCRAFT INSTRUMENTS 


2200 Lawrence Avenue, Dept. Fl, Chicago, Illinois 
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CPT and the Navy 


(Continued from page 21) 





conveys the same information to all of 
them. 

Because it was found that the termi- 
nology of many of the instructors was 
confusingly different, a “patter book” was 
similarly compiled, which sets the style 
for instructors in talking to their stu- 
dents. 

The material for the manual was ob- 
tained by analyzing more than one hun- 
dred hours of actual instructor-pilot con- 
versations as recorded by specially de- 
signed radio air-to-ground recording 
equipment. These tests showed, for ex- 
ample, that there were some 400 terms 
used by four instructors to describe a 
single maneuver. The likelihood of con- 
fusing the student pilot by such a diver- 
sity of terms—some of which often were 
unique and indefinable, if not unprint- 
able—is obvious. 

With more than 350 CPT schools, scat- 
tered all over the country, now training 
prospective Naval aviators, the impor- 
tance of them all being able to speak 
each other’s language is readily appar- 
ent, for when the time comes for them 
to fly in tight formations, live and work 
in the restricted confines of carriers and. 
in general, operate under the unique and 
frequently dangerous conditions at sea, 
Navy flyers can’t afford any mistakes, 
such as might arise from a confusion of 
terminology. 

In the second major step aimed at 
standardization of the CPT program, 12 
regional supervisors of CPT were sent to 
the instructors’ school at the Naval Air 
Training Center at Pensacola, Fla., to 
take a refresher course in Navy flight 
maneuvers. In other words, they were 
shown how to give the instruction in the 
Navy manner and thus were able to pass 
the word along throughout the CPT sys- 
tem 

As the figures already mentioned indi- 
cate, the CPT program accelerates the 
Navy’s output of pilots in two ways. 
First, by reducing the attrition rate— 
fewer washouts means less wasted time 
—and second, by cutting down the time 
which the Navy finds it necessary to de- 
vote to primary instruction of the CPT 
graduates. When we take the CPT grad- 
uate into our primary training bases we 
may confidently expect him to be stand- 
ardized as to his training, well disciplined 
in the air, familiar with Navy maneuvers 
and thoroughly airminded. 

With the progressive smoothing out of 
rough spots, it is by no means impossible 
that the attrition rates may be even lower 
than the 11.8 per cent indicated by the 
last check. If they were to drop to half 
that figure, it would mean we would be 
eliminating only 1,800 students in the 
30,000-pilot program. 

In the case of a great many washouts, 
the trouble is not that the boys are the 
type who just can’t learn to fly. It’s that 
they are not able to progress quite as 
fast as their classmates and, in wartime 
the Navy can’t afford to nurse them along. 
We are able to salvage some in the CPT 
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program who might otherwise have to 
be dropped by permitting them to take 
the CPT’s secondary course—an addi- 
tional 35 hours—before transferring them 
to our pre-flight schools. 

Without question, the Navy is profiting 
greatly from the CPT program; it saves 
time in planes, saves time for instruc- 
tors and prevents loss of wastage by re- 
ducing the number of students elimi- 
nated. We must not lose sight of the fact, 
in that connection, that every student 
who is washed out represents from 10 to 
100 hours of plane and pilot-time that is 
irrevocably lost—lost at a time when the 
Navy needs more and more airmen to 
continue carrying the war to the enemy. 

Another point to remember about the 
CPT program is that the students taking 
its training are part of the Navy’s back- 
log of potential pilots who, if they weren't 
taking that training, would be marking 
time so far as aviation is concerned until 
they could be accommodated in the 
Navy’s normal training system. 

One of our earliest problems in adapt- 
ing the CPT program to Navy use arose 
from the fact that the CPT training was 
based largely on Army maneuvers. The 
CPT still is training large numbers of 
students for non-combat flying jobs with 
the Army, of course. but at the schools 
where Naval students are enrolled, con- 
siderable revision of the instruction was 
necessary to conform to Navy’s needs. 
This and other problems were easy of 
solution once it was explained to the CPT 
personnel why the Navy had to be dif- 
ferent. 

In addition to the training of student 
pilots, the CPT is performing an impor- 
tant service for the Navy by the train- 
ing of 2,055 flying instructors annually. 
The tremendous expansion of the Navy’s 
pilot training program created an urgent 
need for qualified instructors and, ob- 
viously, with the fleet air arm as occu- 
pied as it was in the Pacific, it was not 
desirable to take any substantial number 
of flyers from our operating squadrons to 
serve as instructors. 

Accordingly. it was decided to offer in- 
structor’s training to commissioned offi- 
cers of the Navy who had had a mini- 
mum of 50 hours flying time. There were 
a great many Naval Reserve officers who, 
as civilians, had acquired that much flight 
training, but who had assignments as 
deck officers or other non-flying jobs in 
the Navy. Along with the offer to train 
them as instructors, the Navy offered the 
additional inducement of a chance for 
duty with a combat squadron after they 
had served a year as instructors. It was 
felt this would appeal to the men who 
had joined the Navy in the hope of see- 
ing active fighting. Already, the response 
has been gratifying. 

At any time there are not sufficient 
commissioned officers to fill this quota, 
cadets in the flight training classes who 
appear to have the necessary qualifica- 
tions for instructors will be allowed to 
take this course. 

The CPT officials have set aside four 
of their schools for the exclusive train- 
ing of these instructors under the super- 
vision of a Naval aviator. To the sur- 
prise of many, the assignment of these 
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FOR VICTORY TODAY 
AND SOUND BUSINESS TOMORROW 
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This War Savings Flag which flies today Think what 10% of the national income, 
over companies, large and small, all across saved in War Bonds now, month after month, 
the land means business. It means, first, can buy when the war ends! 

that 10% of the company’s gross pay roll is 

being invested in War Bonds by the workers For Victory today .. . and prosperity tomor- 
voluntarily. row, keep the War Bond Pay-roll Savings 
Plan rolling in your firm. Get that flag fly- 
ing now! Your State War Savings Staff Ad- 
ministrator will gladly explain how you may 
do so. 


It also means that the employees of all these 
companies are doing their part for Victory 

. by helping to buy the guns, tanks, and 
planes that America and her allies must have 
to win. 


If your firm has not already installed the Pay- 
It means that billions of dollars are being _roll Savings Plan, mow is the time to do so. 
diverted from “bidding” for the constantly _ For full details, plus samples of result-getting 
shrinking stock of goods available, thus put- _ literature and promotional helps, write or 
ting a brake on inflation. Anditmeansthat wire: War Savings Staff, Section F, Treasury 
billions of dollars will be held in readiness Department, 709 Twelfth Street NW., 
for post-war readjustment. Washington, D. C, 


Save With 


War Savings Bonds 








This Space Is a Contribution to America’s All-Out War Program by 


THE ZIFF-DAVIS PUBLISHING COMPANY 
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big books 


ON 


AVIATION 


shipped Free 


FOR EXAMINATION 








* Get into Aviation with the help of this brand 
new cyclopedia just off the press. It is the most 
complete, most up-to-date set of books on this sub- 
oe we have ever published. Aerodynamics, Soaring, 
Parachutes, Propellers, Ignition, Aircraft engines, 
Blueprint reading, Welding, Weather maps, Aerial 
photography, Air instruments, and hundreds of other 
subjects, all well covered. 

for Beginners or Experts 
Every man interested in flying, whether amateur or 
expert, should have these books. Written by a group 
of well-known experts in simple language so that 
anyone can understand them. Quiz questions and 
answers help to make this a complete reading course 
in Aviation. National Defense has opened up tre- 
mendous opportunities in this field. It is the fastest 
growing industry today with hundreds of opportuni- 
ties for good jobs at big pay. Send the coupon for 
free examination. The complete set will be sent to 
you promptly. 

Consulting Service Included 
A full year’s consulting privilege with our engineers 
now given without extra charge to every buyer of 
these books. 
AMERICAN TECHNICAL SOCIETY 
Dept. H-lls Drexel at 58 St., Chicago, til. 

PHOS See eee es eee ee 
American Technical Society, Dept. H-116 
Vocational Publishers since (89 
Drexel at 58 St., Chicago, Il. 
Send for 10 days’ trial, BRAND NEW 6 volume set, 
Aviation. I will pay the delivery charges only. If i 
wish I may return books in ten days and owe you 
nothing. but if I decide to keep them I will send 
$2.00 after ten days, then only $3.00 a month until 
$19.80, the total price, is paid. Send BRAND NEW 
edition which includes Aviation Blueprint Reading 
and free consulting service for one year. 
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Please attach letter stating age, occupation, em- 
loyer’s name and address and that of at least one 
usiness man as a reference. 
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supervisors was welcomed by the CPT 
school operators. Soon the four schools 
will be providing the Navy with 125 in- 
structors every month which means that, 
instead of plowing back an equal num- 
ber of flying cadets as primary instruc- 
tors—1,500 annually—we will be able to 
send them to the combat squadrons 
where they can use their Naval training 
to advantage. 

There can be no question that all hands 
would be better satisfied if we could 
devote more time to training our pilots, 
but if by using the CPT’s facilities, we 
can reduce our instructor effort, build 
better flight backgrounds in our students 
so they can fight better, and increase our 
pilot output by lowering the attrition 
rate, we'll certainly have the best nu- 


| cleus of combat pilots in the world— 


which is what we want. 
END 


U. S. Aircraft 
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chines, but they are well planned and 
generally speaking a little faster. We 
should do well, therefore, not to draw 
direct comparisons between the heavy 


| bombers of the two countries. 


People in England who want to see 
that the American aircraft receive fair 
treatment are under considerable diffi- 
culties. The Americans are rightly reti- 
cent about the performance of their re- 
cent types and about the manner in which 
they behave when on operations. The 
English critic who wishes, therefore, to 
preserve a true balance is often at a dis- 
advantage. It is rather curious to notice 
this position now for there was a time 
during the earlier stages of the war when 
America published information about 
British machines which had not been re- 
leased in Britain. Today the position 
seems to be that Britain publishes infor- 
mation about American machines which 
is not released in America. An instance 
is the B-17. Performance figures for the 
B-17E and the B-17F had not been re- 
leased (at the time of writing these notes) 
by the Americans and the manufacturer 
itself was unable to furnish me with the 
top speed figures. 

But these figures had already been 
given in the British publications, “The 
Aeroplane” and “The Aeroplane Spot- 
ter.” which stated that the maximum 
speed of this model of the B-17 is 250 
m.p.h. It appears an unduly low top 
speed, but these British journals are usu- 
ally well informed and their figures are 
scrupulously checked and are usually 
trustworthy. We have to assume, there- 
fore, in the absence of information from 
America that the Fortress is one of the 
slowest of the four-engined bombers now 
in service. 

The whole question of the issue of in- 
formation about aircraft is one that de- 
mands consideration. There should be in 
this a combined procedure as there is in 
military planning. It is in fact urgently 
needed. Until we have a central source 
which decides what figures are to be 
given and what are not to be given un- 
fair criticism will abound. 
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For instance, the British Ministry of 
Aircraft Production refuses to give fig- 
ures for the performance of aircraft 
which have been modified. Thus the only 
official figure given for the top speed of 
the Spitfire is that of 367 m.p.h., the fig- 
ure obtained at Martlesham Heath with 
one of the early Spitfires before the war. 
We do not know, so far as official re- 
leases are concerned, whether the later 
models are faster or slower than this, 
though there has been a general guessing 
and it has mostly suggested that the later 
Spitfires are faster than the earlier ones. 

A humorous sidelight on the whole 
question of information was provided by 
Air Chief Marshal Sir Hugh Dowding, 
commander-in-chief of the Fighter Com- 
mand at the time of the Battle of Britain. 
When he was being entertained by the 
American “Q. B.” organization in London, 
he told a story of how he was traveling 
in a train dressed in civilian clothes and 
how he tried to get into conversation with 
a young American Army Air Force pilot 
sitting opposite him. 

His object was to express his apprecia- 
tion of the American effort in the air and 
he asked a few general questions of the 
young pilot. The American officer, how- 
ever, apparently suspecting Sir Hugh 
Dowding of being a spy and conscious of 
the injunction not to give information to 
strangers, made a sharp answer which 
effectively shut down the conversation. 
It was, of course, a small incident, but I 
think it has value in showing how diffi- 
cult it is for the two countries to get on 
easy terms with one another under pres- 
ent conditions. 

The need for secrecy on many mili- 
tary aviation matters is recognized every- 
where, but until it is subjected to com- 
bined control there may always be mis- 
understanding and criticism by one coun- 
try of the other country’s aircraft will 
continue. 

END 


Plan Work for Handicapped 


ERSONS who have been unable to get 

into war production work because of 
physical handicaps now have a chance to 
build bombers under the new employ- 
ment policy in force at Consolidated Air- 
craft Corporation. 

Under this new system, a person with 
one arm will be given work requiring 
the use of but one arm; a blind person 
will be given work he can do efficiently 
by using the sense of touch; applicants 
suffering the loss of a limb will fill jobs 
which they can perform while seated— 
and so on through the list of physical 
handicaps hitherto looked upon as a bar 
to such employment. 


Aeronautics Section 


HE Denver, Colo., Public Library has 

established a division of aeronautics, 
with a special consultant in charge. In 
addition to the acquisition of a complete 
library of aeronautical publications, it is 
planned to make this division the reposi- 
tory for the records of Colorado’s war- 
time aviation activity, Army, schools and 
Civil Air Patrol. 
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TRADEMARK OF TRAINING 


For many years STEWART TECH has trained civilian technicians 
—men who now are rendering great service to their country—men 
who are assuming the responsibilities of “Keeping ’Em Flying.” 

Presently and “for the duration,’ STEWART TECH is devoting 
all of its Aircraft and Aircraft Engine Mechanic facilities to the 
training of enlisted men of the Army Air Forces. However, 
civilians are accepted in the Aeronautical Drafting and Detail 
Design Course. 

Whether soldier or civilian, a STEWART TECH graduate is a 
thoroughly trained man, for thorough training and STEWART TECH 
have been synonymous since 1909. 

And it’s the trained man who will win the war for this country— 
and it’s the trained man who will profit in Aviation’s expansion 
after the war. 


Information on the Aeronautical Drafting (including Detail Design) 
Course mailed on request. Ask for catalog 124A. 
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Inspector 
(Continued from page 62) 





“twist her tail,” and in the second place 
it’s not the best way to insure getting a 
passing grade. 

Likely as not, the inspector will tell 
you exactly what to do: “Climb to 2,000 
feet, do some steep turns.” Try to re- 
gard the flight as just another ride, not 
as an ordeal with an ogre. If your atti- 
tude is one of co-operation he may in- 
struct you in the various maneuvers 
rather than fail you for some trifling mis- 
take. Most applicants are so frightened 
that they relapse into silence, which is 
interpreted by some inspectors as obsti- 
nate sullenness. 

If you aren’t clear as to what he wants, 
ask about it. There is a prevalence of 
opinion throughout the country that one 
inspector wants a turn so steep, while the 
next one wants it another way. If you 
will ask about it, you'll generally get a 
demonstration. Say something like this, 
and be pleasant when you say it! 

“‘Tll try to do it your way if you'll 
show me—would you mind demonstrat- 
ing the maneuver?” (Don’t say, “Well, 
supposing you try one for me!) Or maybe 
something informal would do: “I guess 
I’m pretty thick this morning, inspector; 
how’s to show me how it is done?” 

You'll find that every pilot flies a bit 
different from the next, and this applies 
to inspectors too. But flying has one great 
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common denominator: the little ball in 
the turn-bank indicator. If you can keep 
it in the middle in all your maneuvers, 
there isn’t an inspector in the world who 
can fail you. The little variations in 
turns, glides, chandelles and the like are 
easy—providing the ball sticks in the 
middle, indicating that co-ordination is 
good. Thus when Inspector “A” wants his 
turns banked to 40° and Inspector “B” 
wants his at 50°, don’t let it bother you. 
Inspector “C” might even ask for the so- 
called 70° or “vertical” bank—no matter, 
just bank it up! The plane can go only 
so far, depending upon the horsepower 
available, and not even an inspector can 
fly it steeper. As long as the altitude is 
maintained, the co-ordination smooth 
and the bank constant, you'll pass. 

The same thing applies to the rest of 
the examination. If the stalls aren’t right, 
or if the pylons are a little off, don’t 
become rattled. Remember the first rule 
of taking a flight check: “Relax! Don’t 
try to fly any better than you’re able... 
give him your ordinary, everyday ride!” 
There is hardly a check pilot or inspec- 
tor in the flying game who will fail a 
smooth-flying applicant merely because 
he makes a slight error or because 
he deviates from a particular standard. 
Usually there is some general fault to be 
found with the flying, some overall 
roughness, or some egregious blunder 
like shooting a simulated emergency 
landing downwind. (And after all, any 
inspector would be failing to do his duty 
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Well, someone asks, what about the 
spot landings? Lots of inspectors hew to 
the line and demand a landing within the 
limits—300 feet for private pilots, 200 for 
commercial, even less for flight instruc- 
tors. Here again the answer is that under 
ordinary circumstances the spots will be 
very similar to the results achieved dur- 
ing practice. If the airspeed is held at a 
minimum, constant figure, and if the pat- 
tern is adhered to, a high degree of accu- 
racy will be attained. But if (and it’s a 
big “if”) there are thermals or variable 
winds, it is anybody’s guess where the 
airplane is going to sit down. 

That doesn’t mean that every time you 
miss the spot it is because a bad updraft 
caught the plane in its maw. Usually an 
inspector can tell, by the speed and pat- 
tern control, just how much an applicant 
knows about hitting spots. And that is 
the answer to the whole thing: if a pilot 
acts as though he knows his business, he 
ordinarily passes. 

Take, for example, the applicant who 
finds he is overshooting the spot and puts 
the nose down in order to hit it—when 
just a little practice would teach him 
that pulling the nose up and losing five 
m.p.h. would cause the airplane to land 
shorter! It is that type of pilot who al- 
ways blames the wind or the thermal for 
his bad judgment. 

Of course, if you are absolutely bewil- 
dered it is all right to ask the inspector 
for a demonstration. But remember, if he 
hits the spot and you don’t, the test is as 
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| spectors seldom fly a plane through the 
maneuvers; most of their time in the air 
| is as an inspector-passenger, not as first 
| pilot. If an applicant is foolhardy enough 
to request a circle-spot landing, thereby 
putting the inspector “on the spot,” as it 
were, not a one will refuse. In most 
cases they will make the spot and are 
then well justified in failing the pilot 
who cannot duplicate the performance in 
a plane that he knows and has practiced 
in. On the other hand, the inspector 
might find a thermal or wind condition 
existing that ordinarily should excuse the 
applicant from the spot landing test at 
that time. 

Well, suppose that it’s all over and the 
plane is rolling up to the line. You feel 
that it’s a down check, that you did poorly 
and so on—don’t immediately ask, “Did 

| I pass?” The chances are you did, be- 

cause more applicants pass on the first 

attempt than are failed. In any event, 

let the inspector come to a decision. 
Whatever you do, don’t alibi or talk. If 
you were hopeless, his mind is made up 
and no amount of talking will redeem 
the bad flight; the best thing to do is to 
accept the decision, go get some good 
instruction, and practice for a couple of 
| hours. And then, when you get another 
| chance, remember everything that hap- 
| pened this time and benefit by it! 

If you were borderline, don’t say a 
word. Let the inspector talk himself into 
giving you an up-check. Whatever you 
do, don’t give him a sob story or an 
alibi; be straightforward about it and ad- 
mit your mistakes, but give the impres- 
sion that a good bit of effort was put out, 
both in preparation for the flight and in 
the flight itself. 

If the decision is unfavorable, courte- 
ously request an explanation on the 

| flight, which maneuvers were passing 
and which were failing. Ask him to out- 
| line what he wants—then get some in- 
| structor who knows that outline to teach 
| you those maneuvers. And while you’re 
| practicing them, get the most out of your 
| hour... but that is another story! * 





| * (“How to Fly 60 Minutes an Hour,” 
| Fiyrnc, August, 1942.) 
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| LUBRICATION AND MAINTENANCE 

CHART; arranged by Lieut. Col. Victor W. 

Page, U. S. Air Res., Norman W. Henley 

Publishing Co., New York, 1942. Price 50 

| cents. 

This is an enlarged wall chart showing 
sectional views of late model twin-bank air- 
eraft radial engines. It is printed in three 
colors with a special reference to lubrication 
and fuel systems, starting and operation, 
running ground tests, and regular inspection 


procedure. Obviously, this is a valuable and 


handy reference chart for all maintenance 
men. All oil passages are clearly shown, with 
the circulation of pressure oil indicated in 
red and drain oil in green. Of particular im- 


portance are the suggestions for systematic 
maintenance 
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Douglas 


(Continued from page 90) 








and then dry aluminum sheet stock, and 
alkaline rinse, chromic acid dip, hot water 
dip and drying by circulated hot air. 

To clean, apply priming coat of paint, 
do it fast and efficiently, a conveyor belt 
system has been set up. The moving 
belt takes stock direcily from the receiv- 
ing department bins, passes the shcets 
through cleaning solutions, rinses air 
drier, across rollers where the prime coat 
is applied. Another air drier completes 
the process, and the sheets can be stored 
as they come off the machine. Each sheet 
takes approximately 30 seconds for the 
entire operation to take place, from start 
to finish. 

Vital to the acceleration of Douglas pro- 
duction have been thousands of “short- 
cuts” conceived and submitted by em- 
ployees themselves under the company’s 
shop suggestion system. During the past 
five years, some 6,000 employee sugges- 
tions have been submitted. As part of 
the War Production Drive at Douglas, 
this plan recently was expanded in scope 
and given increased cash prizes. In re- 
cent months, the rate of suggestions has 
approximately doubled, showing that re- 
sourceful and patriotic employees are not 
only devoting their productive energies 
but their skill and ingenuity to the war 
effort. 

It is estimated that 500 of the employee 
ideas most recently adopted alone are 
saving some 2,000 man-hours daily, or a 
total of 730,000 man-hours per year. 

First “A” award winner under the ex- 
panded shop suggestions plan was Doug- 
las employee Edward L. Markham, who 
developed a new type of felt pressing 
form which saves five man-hours per 
airplane. This operation formerly had 
been done entirely by hand. The sugges- 
tion was the seventh submitted by Mark- 
ham. 

Observing a problem in the Paint De- 
partment where he is employed, Walter 
A. McGarvin thought of a way to elim- 
inate it, and submitted a prize winning 
shop suggestion. Each Douglas airplane 
passing along the production line is re- 
quired to have “walkway” designation 
stripes painted on the top side of its 
wings. The task of applying this lacquer 
striping previously was a four hour job, 
requiring considerable masking and the 
use of a spray gun. McGarvin developed 
a small receptacle, containing a one-inch 
grooved roller which paints an even 
stripe, without masking or spraying, do- 
ing a better job and in approximately 
31% hours less time. 

Overhead drills were made faster and 
more efficient as the result of the shop 
suggestion submitted by Douglas em- 
ployees J. W. McGowan and J. D. Atkin- 
son. Use of these large electric drills 
formerly was extremely complex, opera- 
tors found them difficult, and drill break- 
age was extreme. Decreasing the human 
element as far as possible, and supplying 
controlled air pressure by a regulator 
which avoids wabble and vibration, these 
employees were able to eliminate in the 
machine as many as nine different valves, 
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Ellington Field | 


(Continued from page 63) 





Col. W. H. Reid, post commander, tells 
the newcomers they’re welcome at Elling- 
ton; he reminds them of the fine record 
of preceding classes, pointing out that no 
cadet over has failed to be graduated from 
Ellington, except because of some phys- 
ical disability. 

Lieut. Col. N. C. Mashburn, flight sur- 
geon, tells them what facilities the hos- 
pital has to offer. He warns them against 
the traffic hazards on the roads between 
Ellington Field and nearby Houston and 
against the danger of venereal diseases. 

The man who'll be in charge of their 
actual flight training—Lieut. Col. L. B. 
Kelley—gives them a rough idea of what 
they’ll have to do to make the grade, and 
explains the facilities and peculiarities of 
the field. Peculiarities, because no two 
fields are identical, and the cadet must 
learn what to look out for, what physical 
and meteorological differences to become 
acquainted with. 

The cadet is told by Lieut. Col. P. D. 
Coates, director of the ground school, that 
he’ll have four weeks of book work and 
that he’ll be rushed through it as fast as 
possible, so that he may spend the maxi- 
mum amount of time flying. 

That afternoon the aviation cadets go 
down to the flying line and meet the of- 
ficers who will teach them advanced fly- 
ing in bi-motored trainers. They get a 
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chance to look over the planes they're 
going to use. It’s just an informal look- 
see, though; they don’t attempt to learn 
all the instruments at that time. 

The following morning is the big day; 
they’re formally introduced to the bi- 
motored ship. They must spend a full 
hour in the plane on the ground, and in 
that time the cadet has to do some rapid 
learning. For there are two of everything 
he’s accustomed to: two ignition systems, 
two throttles and a seemingly complex 
gasoline feeding system. 

Instruments are all over the board in 
front of him, above his head; on each 
side of him; behind his head and even 
under the seat. It takes an hour to get 
an idea what they’re all for. 

That first day is what is called “intro- 
duction to the plane.” That’s the time 
for asking questions and looking the ship 
over from prop to rudder. 

The cadets are released in the middle 
of the morning, and go back from the 
flying line to the cadet area where they 
are put through a series of specially de- 
signed calisthenics—exercises that will 
develop the muscles an aviator needs 
most. 

On the fourth day, they fly. First as 
passengers, with an instructor at the con- 
trols, for about an hour. Then, if they 
appear confident enough, they can take 
over the handling of the ship from the 
co-pilot’s seat, with the instructor beside 
them at the regular pilot’s controls, on 
the left. 

From then on, the aviation cadet lives 
by a regular sched- 
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weather is too bad 
for him to go up, the 
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hours in it during 
his stay at Ellington. 
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o'clock, he is free. 

Of course, there are relaxations. There 
is the aviation cadet’s club, located in a 
downtown hotel, where he can spend his 
leisure hours and entertain his friends, 
Entertainments of various kinds are ar- 
ranged over the week-ends by the field 
and by the people of nearby Houston. 
These culminate in the cadets’ dance, 
usually held in one of the local country 
clubs, the night before graduation. This 
is the one really “social” affair of the 
nine-week training period at Ellington. 

On the day of graduation, approxi- 
mately nine weeks after he came to El- 
lington, the future bomber pilots march 
into the chapel, hear extremely brief 
talks by Lieutenant Colonel Kelley, Cap- 
tain Todd and the commanding officer. 
He is handed his wings without cere- 
mony at aviation cadet headquarters and 
later is sent his commission in the Army 
Air Corps Reserve. 

Then his course at Ellington is through 
—he’s a second lieutenant in the world’s 
most hard-hitting air force and ready to 
be sent to an Air Corps command. 

END 
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cargo planes. He had only a rifle, food 
and tools. He had to bring down trees, 
dynamite the roots, level the ground. 
In 60 days he trudged out to a telephone 
to tell the northwest pilots to come on in. 
Their runway was done. 

The course is so unpredictable that the 
pilots have queer gear. They’ve aban- 
doned gold braid. They wear coveralls. 
And each man, on every flight, takes 
along a fishing pole, sleeping bag, snow- 
shoes, rifle and concentrated food, pre- 
pared for any eventuality. 

Now the men are studying celestial 
navigation and how would you like to 
be over the Yukon territory some night 
hunting a way into Fairbanks from the 
big dipper? 

The cargo planes can carry either 
freight or troops. A series of bolts can 
convert them in less than an hour to big 
hospital ships with four tiers of bunks. 
The walls are lined with little metal 
“bucket seats” for troop-carrying jobs. 
The seats button up to the wall when the 
plane carries freight. 

The loading of the planes is systematic. 
Obviously the freight can’t roll around, 
and it must be balanced. 

The interiors of the planes have been 
divided—on paper—into 700 “units.” Each 
unit was plotted for the pounds it could 
carry. Now the freight is weighed on 
the ground and loaded into the ship ac- 
cording to the unit weight chart. Then 
it’s lashed with ropes to dozens of metal 
loops that line the walls and ceilings of 
the cabins. 

There’s a special spur to the men who 
are blazing this air trail. They know, 
and anyone who can read a map knows, 
that the route they’re now making could 
be extended. And, besides, all air fans 
know it’s the round-the-world route 
Howard Hughes took in 1938. 


END 
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N ILITARY aircraft ferrying, liaison and trans- 
port work, patrol and observation duties... 
these are but a few of the jobs that certified 
civilian pilots are being called upon to perform for 
National Defense. That you, as a lightplane 
owner or a non-scheduled pilot, may find your 
place in America’s civilian air defense, the Air- 
craft Owners And Pilots Association has es- 
tablished another great emergency service. Its 
offices are guiding registered AOPA pilots . 
helping them find positions in Uncle Sam's 
civilian air service that employ their best indi- 
vidual qualifications. If you are a lightplane 
owner or a non-scheduled pilot who has soloed, 
you should learn how you can rally to this new 
and more important status as a private pilot. 
The coupon below will bring complete informa- 


tion. Use it today. 
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AIRCRAFT 


OWNERS AND PILOTS 


ASSOCIATION 


Washington Service Office: 1003 K Street NW. Washington, D. C. 


Registrar Office: Michigan Square Building. Chicago, ‘Il. 








AIRCRAFT OWNERS AND PILOTS ASSOCIATION 

Washington Service Office, Dept. F142 

1003 K Street N.W. 

Washington, D. C. 

Please send illustrated brochure telling how | can become a registered AOPA ptiot 
together with complete information on how | can do my part in America's civilian 
air defense. 

{Sent only to private aircraft owners or non-ccheduled pilots who have solocd.) 
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NAVIGATION 
NOTE BOOK 
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EQUIPMENT SUPPLIED BY WEEMS SYSTEM OF NAVIGATION 


. WSN Speed-Time-Distance Calculator. 

. Navigation Note Book & Plotter, Weems. 

. Aircraft Plotter, Mark II. 

. Simplified Celestial Navigation, Weems and Link. 
. Air Navigation Outline, Keator. 

. Line of Position Book, Weems. 

. Illyne Star Chart, with booklet. 

Air Almanac, for 4 months. 

9. Radius of Action of Aircraft, Tornich. 


SNAUDAWNe 


. Marine Sextant. 

. Second-Setting Watch. 

. Marine Navigation, Weems. 

. Link Averaging Bubble Sextant. 

. Instrument Flying, Weems and Zweng. 

. WSN Course and Distance Protractor. 

. Air Navigation, Weems. 

7. Star Altitude Curves, Weems, per 10° Lat. Band. 


Write to: Weems System of Navigation, Annapolis, Maryland 
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| The Airfoil Section 


(Continued from page 66) 








surface of a wing having a low landing 
speed with the lower surface of a high- 
speed wing in order to get a wing hav- 
ing both high qualities. The airflow is 
assumed to be divided by the mean line. 

The system of a series of airfoil sec- 
tions with a distinct mean line of various 
cambers and of different positions for its 
maximum camber constitutes a family of 
airfoil sections. The mean line is always 
the succession of midpoints between the 
upper and the lower surface. The section 
placed about the mean line is a stream- 
line section. 

In Section 9 the basic streamline sec- 
tion is shown that was plotted from the 
well-known and well-performing Clark 
Y airfoil by straightening out the mean- 
line. By changing also the thickness 
ratios a family of airfoil sections were 
created that comprise the four-digit 
NACA sections. The lower outline gives 
the NACA 6316 airfoil. The first figure 
indicates the maximum camber of six 
per cent of the chord, the second figure 
its position at 3/10 of the chord, and the 
last two figures the maximum thickness 
of 16 per cent of the chord. A streamline 
section of this family will be denoted by 
two zeros for the first two figures. 

From the above it follows that a fam- 
ily of airfoil sections is created by taking 
streamline sections of various thicknesses 
and bending them so that their center 
lines have a smooth curve. 

The NACA created and tested another 
family of sections called the five-digit 
sections, which have a simple mean line 
as sketched in Section 10. The front por- 
tion is a parabola and the rear portion a 
straight line. Another family of sections 
were tested that have a reflex mean line 
shown in the lower sketch in Section 10. 
These section bend upward at the trailing 
edge. This will give a more stable air- 
foil. The drag, however, will be greater. 

Airfoils are tested in wind tunnels; 
their lift and drag forces reduced to lift 
and drag coefficients, C, and Cp, that are 
used to compare various airfoils for their 
effectiveness on the contemplated design. 
Power, speed, altitude and many other 


performances can be found from regular | 


equations. 

In Sections 4, 5 and 6 the streamline 
section 0012 will be compared with 6412 
for range, power and ceiling. 

In Section 4 the lift and drag coeffi- 
cients are plotted without reference to the 
angles of attack. Drawing a line from 
the zero point to the diagram of the sec- 
tion the gliding angle is obtained. The 
tangent line will give the best gliding 
angle. 


Actually the wing is attached to a | 
fuselage having a tail and very often an | 
exposed landing gear. These added units | 


will increase the drag coefficients with 
an amount depending on the smoothness 
ft the design. This additional drag is 
talled the parasite drag and expressed in 
the area of a flat plate giving equal re- 
sistance, 
designs are used, one having a .02 and the 
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other a .14 parasite drag coefficient. 

Equations were developed that indicate 
that the greatest distance (range) could 
be reached with an airplane having the 
best gliding angle. From the diagram we 
find that for a clean design the stream- 
line section is better, and for the other 
design a cambered mean line should be 
used. This range calculation is consid- 
ered for still air. 

Another comparison of airfoils is indi- 
cated in Section 5 for equal weights and 
areas. To use the tangent line system 
for getting the values the lift coefficients 
are plotted on a C,*” scale. As in the 
previous diagram the streamline section 
is also preferred for a clean design. 

Another comparison of cambers is illus- 








In the diagram two different | 
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trated in Section 6 where the minimum 
power is expressed by the slope of the 
tangent to the diagram of the section. 
It again shows that a streamlined section 
is better for a design having a low para- 
site drag. The comparison is made for 
airplanes having equal weights and land- 
ing speeds. The lift coefficients must be 


reduced to the values C, V Cryay Cy, 
to be applicable to the tangent lines. 

Many other comparisons of wing sec- 
tions are used. The most common one 
for high speed planes is the ratio of the 
maximum lift coefficient to the minimum 
profile drag. Some of the values for a 
few NACA sections are given in Sec- 
tion 6. 

The selection of the camber of a sec- 
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JUST OFF THE PRESS 


Here's the one essential volume 
for aviation mechanics, ground 
men, the thousands of young 
men just entering the field of 
aeronautics—and all who want 
to understand the basic princi- 
ples of their work. 


THE MAN BEHIND THE FLIGHT 


All the Fundamentals. This is the book 
thousands of men on the ground have eagerly 
awaited. They know Jordanoff’s international 
reputation. They know his ability to make 
the most difficult subjects crystal-clear. Al- 
ready they are welcoming enthusiastically his 
simple, graphic text covering the whole field 
of aviation building, maintaining and repair- 
ing planes. 


Here are the fundamental facts on physics, 
mechanics, hydraulics, electricity. Here’s just 
the information you want about making and 
reading drawings and blueprints. In short, 
this is your indispensable manual on all phases 
of your own ground work, It’s a stepping stone 
to increased knowledge and responsibility. 


Over 300 Illustrations. Just as always 
Jordanoff uses simple, scientifically exact draw- 
ings to illustrate and explain seemingly com- 
plex facts. The 300 drawings included here 
make you see each point as it is explained. 
Over a score of specialists and expert drafts- 
men helped Jordanoff prepare the drawings 
and the text. 


The Contents Include: Fundamentals of 
drafting, Elementary Electricity, Introductory 
Hydraulics, Principles of Mechanics, Introduc- 
tion to Physics, The Men Behind the Man 
Behind the Flight. Over 300 scientifically ex- 
act line drawings, plus a compact history 
of aviation which includes 31 pages of photo- 
éraphs. 


Jordanoff is perhaps better qualified than 
anyone else to write this book. He’s the “ace” 
among aviation writers—author of the amaz- 
ingly successful Your Wings, Through The 
Overcast, Safety in Flight, Flying and How to 
Do It. Over three-quarters of a million copies 
of his previous books have been sold. He has 
been technical adviser to great aircraft cor- 
porations and airlines. His new book is a must 
for “the man behind the flight.” Order the 
book FREE, by using the coupon. If you’re 
not entirely satisfied with it, return it without 
any obligation whatever. Send no money. See 
the book without risking a dime. Mail this 
coupon now. 


oemmm= EXAMINE IT FREE! ====4 


HARPER & BROTHERS F-1 
49 East 33rd Street, New York City 
Please send me a copy of JORDANOFF’S 
THE MAN BEHIND THE FLIGHT. 
Within 10 days, I will either send you 
$3.50 (plus a few cents postage charges) 
as payment in full, or return the book 

( Check here if you enclose $3.50 with 
this coupon, thus saving delivery charges. 
Same return privilege. 


Name 
Address. 
City & State 
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HANGAR DOORS | 


BYRNE STEEL COMPOSITE 
DOORS REDUCE STEEL 


To meet the growing necessity for conservation of steel, Byrne 
engineers have developed a series of hangar doors which 
materially reduce the metal tonnage and yet preserve the 
structural rigidity and dependable operation that can only be 
accomplished with steel skeleton framing. 





Byrne Canopy and Slide Doors have for two decades maintained 
an enviable reputation for engineering perfection. In all climates, 
Byrne doors are giving weather-tight, trouble-free performance. 


And now, with the War calling for more and more steel for arma- 
ments, Byrne has combined the time-tested integrity of steel- 
frame construction with wood secondary framing and covering. 


The Byrne Steel Composite door is built on these principles: 


@ A rigid structural frame of light-weight steel shapes. By 
better engineering, the tonnage is kept to an irreducible 
minimum without sacrificing strength and dependability. 


@ Wood sash securely clipped into the frame-work. Blackout 
provisions are optional. 


@ Wood or composition panels take the place of steel sheets. 


@ Secondary bracing of wood bolted to the steel members. 


Byrne Stee! Composite Doors, in many com- 
parisons, actually require less steel than so- 
called “all wood’’ doors. 

Consult Byrne Engineers without obligation 


BYRNE doors 


incorporated 
1150 Griswold St. Detroit, Mich. 


Cable Address: BYRNDOR Write for 
FREE BOOK 





BRANCH OFFICES: 


WASHINGTON, D.C. SAN FRANCISCO, CALIF. NEW YORK, N.Y. 
1092 National Press Bidg. Builders Exchange 101 Park Avenue 


BYRNE MOTORIZED HANGAR DOORS 
Conserve MAN-POWER (fox WAR EFFORT 
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tion is not so simple as it may seem from 
the acompanying charts. Stability, struc- 


tural weight, production and repair fa- 
cilities, and available stowing space play 
a big role on deciding which section to 
use. 

END 
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scenery. He sang and whistled during 
flight. (I could see him in the mirror 
and hear him during simulated forced 
landings — which he executed rather 
poorly, incidentally.) 

He was advised to seek his enjoyment 
of nature and its beauties elsewhere. 

Another applicant came with 25 hours 
previous experience on PT’s and again I 
would not have known it from his flying, 
if he had not told me. Here again the 
instruction time had been wasted and he 
was rejected for lack of progress which 
could probably be aptly labelled “lack 
of application.” 

An old timer with something like 3,000 
hours came in for a job. He had flown 
50 hours in the past five years; 10 hours 
in the past year! His flying was about 
what you would expect it to be. The last 
half of the well used Army description 
is“. . . poor.” He had not prepared him- 
self for the job in the belief that his 


previous experience would carry him 
through. 
An applicant with 4,000 hours was 


eliminated after 12 hours during which 
he did nothing right twice. A safe pilot, 
yes. A precision flyer, no! He very sensi- 
bly concluded that this type of flying was 
“not for him” and went back to his own 
business, which he manages very success- 
fully. 

An applicant with 600 hours in the past 
year, 1,200 in all, could not be brought 
up to standard. He left to seek enlist- 
ment as a ferry pilot, for which work he 
was better qualified. Two CPT graduates 
were rejected the same afternoon because 
they failed to develop their own initiative; 
instead they relied implicitly on instruc- 
tions from the front seat. 

Quite possibly the fault was not their 
own, but that of their previous instruc- 
tors. But be that as it may, we can’t 
Use that type of insructor to train Army 
pilots. 

Another 1,000-hour pilot was elimi- 
nated for lack of progress simply because 
he did not hold a high enough standard 
for himself. Another case of “letting 
down” rather than “bearing down.” 

The last case I'll mention is that of 
another old timer who came to us very 
highly recommended. His acceptance 
theck was so terrible I couldn’t believe 
i so I arranged to give him a second 
tide. Both checks were the same; a 10- 
hour cadet could have done a better job 
of flying. I still cannot understand this 
tase and cannot draw any conclusions 
from it, except that flying time alone 
doesn’t count. 

These were all unsuccessful cases. 
Those who succeeded did so due to the 
full application of such ability and ex- 
Perience as they possessed. They gave 
everything they had to the job and were 
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critical of their own flying, never con- 
tent, always striving for an improved 
technique. 

Many of those successful pilots had 
barely enough hours for a commercial 
certificate; many had never flown ex- 
cept on CPT course. Many were older, 
more experienced men with good flying 
habits developed over a period of years. 
But in all cases, it was not the number 
of, but rather the use of, their hours 
which enabled them to succeed. 

It is hoped that this article will not 
discourage pilots from applying as Army 
flight instructors. On the contrary, there 
is a very serious and acute need for Army 
instructors and applicants are being 
given every possible opportunity to make 
the grade at the refresher schools con- 
ducted by primary training centers. This 
article is intended to help pilots prepare 
themselves mentally and technically for 
this highly important work. 

It all boils down to the fact that most 
pilots don’t bear down hard enough on 
their own flying, don’t set their stand- 
ards high enough—in short, they don’t 
“get on the ball.” Make sure you can’t 
be accused of that and you probably 
won't have any trouble being an Army 
instructor. 

END 
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but a wink and pulled the rip cord. The 
chute opened instantly. The ship, nos- 
ing straight down, passed just a few feet 
in front of me and crashed with a tre- 
mendous explosion, causing a huge in- 
ferno. I was floating about 100 feet above 
and coming down directly into the blaze. 
I half opened my parachute buckle, to 
be able to run, as soon as I touched the 
burning ground. Luckily, the last swing 
of the chute carried me just out of the 
blaze, but the parachute caught in the 
flames and instantly disappeared. 

My impact with the ground was so 
hard that I sprained both my ankles; but 
what was that in comparison with what 
would have happened in case I hadn’t 
jumped, or in case I had not listened to 
the French mechanic’s insistence about 
wearing the chute? 

I wanted to get to the ship to save 
some of the instruments and our belong- 
ings, but it was so hot that I couldn’t 
even get near it. I started shouting for 
Dick, wondering and worrying if his 
chute had opened in time. 

At the airport they had seen the diving 
torch and the explosion. Fire truck, am- 
bulance and several officers rushed with- 


out hope to the scene of cremation. 
Some found me, and others, driving 
through field and underbrush, found 


Dick, about two miles away, crawling on 
all fours, shouting: “Alex, Alex, did you 
make it?” 

Upon our return home—by train—I 
gratefully thanked the French mechanic 
and the RAF commander for saving 
our lives. 

What I learned about flying from that 
adventure, I'll never forget. And I will 


always wear my parachute, unwrinkled 
and dry. 


END 
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short-cut method. Learn hors 
micrometer, logarithms, wood measur: 
etc. Large illustrated vo 


only $1 postpaid. Satisfaction or r 

friends with your magic-like mental powe = xX = rs) 
[FTE compire details ...mail coupon TODAY! we V % 
' NELSON CO., 500 Sherman St., Dept. 3094, Chicago 
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§ Please send free details Short-Cut Mathematics and Practical 
H Mechanics Simplified.” igation 
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U A"HANDY-MAN"? 


PATENT YOUR IDEA. Write immediately for two free 
books, “Patent Protection” and “When and How to 
Sell an Invention”. Fully explain many interesting points 
to inventors and illustrate important mechanical priv- 
ciples. With books we also send “Evidence of Invention 
form. Prompt service; reasonable fees; forty-five years 
experience. Avoid risk of delay. Address: Victor J. 
Evans & Co.. Registered Patent Attorneys, 748-A 
Washington, D. C. 


THE BABY SHARK 


Newest “‘G”’ Line Sensation 
Designed for all Class A & 
B otors, the BABY 
SHARK flies at tremen- 
dous speeds of from 50 to 
75 M.P.H. Amazingly Sta- 
ble in Flight. 
COMPLETE KIT, 





Merlin Building, 


“G'LINE FLYING 


Sensationa/ - New - Thrilling 











A Gas powenen suren | Only $1.98. Postage 250 
~ UNDER F FL ~ Illustrated Descriptive 
: vs olders Sc 
[ Aretected ‘Aatent VICTOR STANZEL & CO. 
Pete - “— Schulenb.ig, Dept. P, Texas 


January, 1943 
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fray to decide the outcome of the fight. 
Often the calm voice of the officer watch- 
ing a combat from the ground imparts 
needed coolness to pilots in the air and 
aids them in gauging the situation cor- 
rectly. Such intervention usually proves 
very useful. 

In a certain air operation recently, So- 
viet attack planes and bombers conducted 
a raid escorted by fighters. When the 
Germans called out a large force of fight- 
ers to forestall the attack, almost all So- 
viet fighters based on nearby airdromes 
were hurled into the battle. The Ger- 
man fighters were beaten down. Having 
fulfilled their operation orders, the Soviet 
attack planes and bombers were brought 
in safely by escorting fighters. Supposing 
the attack over, the Germans launched 
their bombers for a return blow. The 
enemy planes flew under a weak escort 
because the German fighters had ex- 
hausted their ammunition and fuel sup- 
ply in the previous fighting. 

Now wireless direction on the ground 
showed its worth. Soviet escorting fight- 
ers were immediately called back by a 
wireless order from an auxiliary observa- 
tion post. Their return foiled the enemy 
counterblow. 

The ability to hurl into battle fresh 
groups of planes is insufficient for the 
gaining of final victory. Ability to with- 
draw from battle planes which have used 
up their fuel is an equally important 
task. The leader of fighters in the air, 
knowing that their fuel is nearly ex- 
hausted while struggle isn’t yet over, calls 
for help. New groups of planes soon ap- 
pear and join the battle, giving their 
comrades an opportunity to leave the 
battle field. Pilots pulling out of the 
fight strive to lure some of the enemy 
fighters into chasing them. This is a most 
effective method of leaving a fight, for an 
enemy airman engaged in vain pursuit 
will exhaust his fuel and usually find 
himself in range of Soviet antiaircraft 
fire. 

Organization of the work at the main 
command post plays a special role in the 
conduct of air fighting. Communication 
lines are stretched on all air battlefields. 
The officer at the auxiliary command post 
renders help to the central command post 
for observing-on-the-spot operation of 
planes. 

The timely guessing of enemy plans 
and intentions plays an enormous role in 
the conduct of operations based on the 
principle of gradual accumulation of 
force. The main command post organizes 
the defeat of the enemy on the basis of 
information gained by constant reconnoi- 
tering. 

The communications system is equally 
important in air fighting. It is impossible 
to imagine modern air combat in which 

“ground” couldn’t gradually accumulate 
force by calling up reserves to the ail- 
dromes and in which groups of fighters 
couldn’t be in constant communication 
between themselves and with escorted 
bombers and attack planes. Disruption 
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intercommunications in battle would 
have led to the total disruption of co-or- 
dination and direction and would have 
brought to naught even the best plans 
f command. 

The modern air force cannot fight with- 
out wireless. On the other hand, wireless 
must not be misused, for communication 
in the air must be reduced to the mini- 
mum. The main thing in battle is to 
listen for instructions by the leader. 

The Germans remain true to their tac- 
tics in the air. They attack Soviet ma- 
chines only when numerical superiority 
is obviously on their side. Otherwise, 
they avoid battle when forces are equal 
or when numerical superiority is on the 
side of Soviet pilots. 

Soviet fighters are much more active 
than the Germans. They accept battle 
under any conditions and fight resolutely 
and fiercely. Excellent planes, consider- 
able fighting experience and skillful di- 
rection have made it possible for Soviet 
fighter aviation to gain air supremacy. 

END 


Back-Seat Heroes 
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fabrication—all designed to develop skill 
in the use of hand tools. 

Then, for the next phase of three 
weeks, the men receive practical experi- 
ence with the Browning automatic .30 and 
50 caliber guns, cleaning and inspecting, 
loading and unloading, converting the 
guns from a fixed to flexible or flexible to 
fixed and then disassembling, replacing 


AIRCRAFT CONSTRUCTION 


STUDY AT HOME 


QUICKLY AND EASILY SELF-TAUGHT 
NO HIGH SCHOOL CDUCATION NECESSARY 


MEN AND WOMEN-MAKE BIG MONEY 





Complete Course Including 
Aircraft Mechanics, 


Thoroughly Illustrated Only $1 0 


| HOME STUDY INST., 236 W.55th (Dept. A-30), N.Y.C. 









COLT 45 Cal. 


“FRONTIER” 
MODEL 


Wood construction kit 
machined barrel, 
hardware. 

COLT 45 Cal. 
COLT 45 Cal. 
COLT 45 Cal. 
COLT 45 Cal. 


$445 


with working plans, 
cylinder and all necessary 


“FRONTIER” model kit, 434” barrel .$1.45 
“FRONTIER” model kit, 542” barrel. 1.55 
**FRONTIER”’ model kit, 7” barrel. 1. 
Automatic Pistol kit.........+..+5.6 1.00 


Full none [hempeen Sub Machine Gun model kit. 3.00 
SAV p uto, Pistol kit, machined barrel. +75 
LUGER ‘a Pistol with 4” machined barrel oe 1.75 
LUGER Auto, Pistol with 6” machined barrel 


-++ 1.90 
COLT 25 Cal. Automatic Pistol Mit. ce ccecccccces 50 


These beautiful kits are complete in every detail and made 
of the best wood. All parts are cut to shape ap fi require 
5 6 


only a short time to finish. Postpaid in U 
GUN MODEL CO. 
Dept. KB-1 2908 N. Nordica Ave. Chicago, lil. 








p wit Nd. Co) Mi eVe) fe) 
roan OU AS WELL-PAID TECHNICIANS, 
AT HOME aaa 


If you want better pay quick, and a job with a future, 
learn Radio, Television. Hundr is I train jump their 
pay. Radio has grown fast, is still growing—that’s why 
it pays many $30, $40, $50 a week—why many earn $5 to 
$l0a week extra in spare time while learning. My Course 
can help you get better rating, extra pay in Army, Navy. 
book tells about many good job oppor- 
dio offers. MAIL THE COUPON NOW. 
s susseccccunseesscess SSCS Reeeeeeeeeseeeeeen 
MR. J. E. SMITH, Dept. 3AY7 
National Radio Institute, Wastungton, D. C. 
fail me your book FREE. (No salesman will call. 
Write Plainly.) 
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FLYING 


worn or damaged parts and reassembling 
the gun. Like an expert with his jig- 
saw puzzle, AOM’s must immediately 
recognize and know the functions of each 
intricate part. 

In order that the students may be able 
to perform their duties intelligently, it is 
necessary that classroom study be keyed 
with practical experience to provide 
theoretical background where it is 
needed. Slide films and motion pictures 
that deal with the operation of the lock 
frame, bolt, cover, operating slide, fixed 
and flexible back plate groups are daily 
diets for the technicians. 

For a week AOM’s concentrate on one 
of the newest airplane weapons, the 20 
and 37 mm. guns. With the gradual in- 
crease of airplane firing power, cannon 
are receiving large attention. As in the 
case of the .30 and .50 calibers, students 
learn to unload, disassemble, assemble, 
load, clean and inspect the guns, point- 
ing their study with classroom work. 

There can be no guesswork, no fum- 
bling. The time may come soon when 
these men must work with split second 
efficiency. Fighter planes returning to 
the carrier to reload must take off again 
immediately to intercept the enemy. 
AOM’s must remove empty ammunition 
containers, inspect guns, clean (if 
clogged) and rearm them—all under 
tremendous time pressure. 

In the training course students are al- 
lotted three weeks for gun installation. 
Shopwork deals with five well-defined 
jobs: —installing .30 and .50 caliber fixed 
mounts complete with hydraulic chang- 
ing mechanism and synchronization; in- 
stalling .30 and .50 caliber flexible mount 
guns; installing the 20 and 37 mm. guns, 
installing telescopic and_ illuminated 
sights and boresighting the guns, testing | 


fire, clearing storages and malfunctions. 

All this presupposes a knowledge of 
elemental electricity, which is fed stu- 
dents orally and visually. AOM’s must 
know, among other things, how to wire 
the various electrical firing devices. 

Since ordnancemen are responsible for 
the plane’s entire firing power, they get 
a fortnight of training in bombs and tor- 
pedoes, learning how to break out, handle 
and store these weapons, install them and 
inspect and service all releasing mech- 
anisms. This demands a fundamental 
knowledge of the types and properties of 
explosives, safety precautions and the 
construction and operation principles of 
bombs, depth bombs and torpedoes. 

Ordnancemen have still other jobs, as 
has been pointed out. Pyrotechnics and 
smoke screen equipment demand another 
two weeks of practical training drill, 
again supplemented by slide films and 
motion pictures. 

Finally, trained in their specialties, 
these men have an opportunity of putting 
their knowledge to active test. Fitted 
into teams with other technicians—me- 
chanics, metalsmiths and radiomen—they 
become a co-ordinated operating ground 
crew squadron. Then, on dry land, they 
go through dress rehearsals of their fu- 
ture work on carriers. 

Graduating as aviation ordnancemen, 
third class, these technicians are assigned 
to Naval air stations, instructors units and 
operational groups for immediate active 
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YOU CAN'T MAKE MONEY 
WITH A PRIVATE LICENSE! 


Tired of having your flying cost you 
money? Here’s a new kind of refresher 
course that will put you on the paying side 
of flying—with a Commercial License and 
an Instructor's Rating. No college train- 
ing necessary. 

Hundreds of new instructors will be 
needed for the expanded government flight 
training program. First choice of these 
jobs will go to men trained in government 
approved commercial schools. 


If you can pass the physical examina- 
tion for a Commercial License, and have 
logged 150 hours or more, a short period 
of intensive training will qualify you for 
one of these high-paying jobs 


The Currey Flying School offers this 
training under a staff of fifteen competent 
instructors. The course includes all ground 
school and flight training needed to qual- 
ify you for a Commercial License and an 
Instructor's rating. 


Why wait? Every instructor tramed 
during the last two years at the Currey 
Flying School 1s now working in flight 
schools or as a commercial pilot, a num- 
ber as ferry pilots. 


Write immediately to the Registrar, giv- 
ing educational qualifications and flying 
experience, and you will receive ful! in- 
formation by return mail. Our curriculum 
also includes a complete course for the be- 
ginner. Write now! 


THE CURREY FLYING SCHOOL 


MUNICIPAL AIRPORT GALESBURG, ILL. 





















Take the “Guess-Work” 
out of Weather Prediction 
with... 








by Peter E. Kraght, 
Senior Meteorologist, 
American Airlines. 


At last... a straightforward discus- 
sion of wind and weather in the lan- 
guage of aviation pilots and those who 
control aircraft operation! Gives es- 
sential facts about the air ina thorough- 
going introductory chapter, and then 
provides detailed operational infor- 
mation. Complex meteorologica! for- 
mulas are avoided, and instead, 21 
practical tables, a complete glossary, 
and 155 outstanding drawings by the 
author amplify the text. 

372 Pages 169 MMlustrations 


Mail Coupon Today! 


CORNELL MARITIME PRESS, Dept. F 
350 West 23rd St., New York, N. Y. 


Please send me a copy of Kraght’s METEOR- 


OPERATION’ postpaid. “enclosed is $3.00. 
DOOMED. cc cvcccccccesecscsccccceceoesesees 
AGGTOM 0. cccccccccccccsescccseveeececess 
CHAP coc cvcccsccseccececs State 
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AIRPLANES—SALE OR TRADE 





Aeronca 


AERONCA Chief ’39, Continental 65; 50 hours 
since majored at factory. Unusual extras; ex- 
ceptionally clean; $1,200. Write or wire for de- 
tailed description to Lieut. S. Grazi, Aberdeen 
Proving Center, Maryland 





Arrow 
SPORT Arrow: Just refinished and relicensed 
lights, brakes, sliding hatch, 150 hours, $550 or 
trade anything of value till Crouse, Jr., Bound 
Brook, N. J 
Miscellaneous 

HEATH Parasol $35, Curtiss Robin $75, less mo 
tors ; Lawrence motor $20; Aeronca Tandem Train- 
er, slightly cracked, $350; Waco Cabin, disassem 
bled, not cracked, $550; repairable crackups $50 
up. These are only a few of the 200 buys int 
Fall issue of the Used Aircraft Directory, rushed 
anywhere for 25c, postpaid. Planes located every- 
where (not Athens) Used Aircraft Directory 
Athens, Ohio 


é 








Golden Eagle 

GOLDEN Eagle ‘‘Chief L:Blond 90 Two 
place monoplane. Balloon tires NACA Cowl 
New Fabric. 237 Hrs. Perfect Licensed Ni 
restrictions. F. M. Short, W2208 Grace, Spokane 
Washington. 

Luscombe 
WANTED: 1940 or '41 Luscombe Continental 65 
Wire or write price and hours Hugh Doughty 
Julesburg, Colo. 
yloreraft 
TRADE 39 BL50 Taylorcraft and cash for 100 
horse Cub cruiser. Gus Sherwin, Clareton, Wyo 
1940 MODEL, Taylorcraft Deluxe, Cont. 65, less 
than 1,000 hours, auxiliary gas tank, life-time 
windshield. Cabin and carburetor heaters, lights 
always hangared, never cracked, in excellent cor 
dition. Price $1,000. J. A. Rucker, M. D., Bed 
ford, Virginia. 











AVIATION SUPPLIES 





WHOLESALE: New Factory Stocks—Our Specials 
6:00x6 non-skid, 7:00x4, 8:00x4 Smooth 2-ply 
$8.75, 4-ply $10.75, Tubes $.25 Few 7 :00x5 
$:00x5 and General 24” Streamline $15.00. We 
carry in stock 6:50x10, 7:50x10, 8:50x10. Regu 
lars 8”, 10% Smooth Contour. Tailwheels—Specify 
ply. 6x2 Solid Tailwheel $1.45. Lowest prices. Im- 
mediate deliveries. New reliable Tires, Propellers, 
Spark Plugs, Batteries Bob Trader Aero Supply, 
Municipal Airport, Pittsburgh, Penna., 24 hr 
Service. 

LIMITED supply regulation Army and Navy fleece 
lined winter flying boots Also army type Clear 
flight glareproof Aviation Goggles. Write for pic 
tures, description and prices Roy Paris, Supply 
Man for the Airman, Box 95, Dallas, Texas 











BOOKS 





BACK dated magazines (foreign, domestic) 
Books,. latest fiction, used, new textbooks Both 
catalogs, 10¢ Cicerone’s, 863 First Ave., New 
York, N. ¥. 

AIRCRAFT & ENGINE MECHANIC MANUAL— 
just off the press—contains typical new examina- 
tions. Prepare for your rating. Only $3.00, post- 
paid or C.0.D. Quiz System, 12021 Ventura 
Blvd., N. Hollywood, Calif 

COMMERCIAL and Private Pilots New typical 
‘‘Multiple Choice’’ examinations are included in 
‘Aeronautical Training’’ just published only 
$3.00 postpaid or C.0.D Quiz System, 12021 
Ventura Blvd., N. Hollywood, Calif. 





GROUND Instructors. At last, what you have 
needed. These three books prepare you for all 
ratings: ‘‘Ground Instructor’’ a basic text $3.00. 
“‘Ground Instructor Rating,’’ all in multiple ce 
form, necessary to prepare you for the govern- 
ment test, $3.00. ‘‘Air Navigation Note Book’’ 
with Dept. of Commerce Navigation Plotter De- 
Luxe. $4.00. Quiz System, 12021 Ventura Blvd., 
N. Hollywood, Calif. 
PILOTS Meteorology. New text by Lt. Comdr 
Halpine; an important book for pilot or Instruc- 
tor. Only $3.00 postpaid or C.0.D. Quiz System, 
12021 Ventura Blvd., N. Hollywood, Calif. 











U. S. Coast and Geodetic Navigation Computer. 
Solves time, speed, distance and drift. With In- 
structions only $3.00. Quiz System, 12021 Ven- 
tura Blvd., N. Hollywood, Calif. 


FLIGHT Instructor. 1942 edition—with new ‘‘Mul- 
tiple Choice Typical Examinations.’’ Load Factor 
problems with solutions. Important information 
you must know Only $3.00, postpaid or C.O.D. 
Quiz System, 12021 Ventura Blvd., N. Hollywood, 
Calif 

RADIO-TELEPHONE Permit. Complete authentic 
government examinations fully covered in ‘‘Radio 
& Instrument Flying’’ by Charles A. Zweng. This 
latest book prepares you for Instrument Rating— 
necessary for Airline and Ferry Command. Only 
$4.60, postpaid or C.0.D. Quiz System, 12021 
Ventura Blvd., N. Hollywood, Calif 


GROUND Instructors Enroll now for complete 
‘Ground Courses’’ in Aviation war defense work 
Our graduates now in all branches of government 
services. Write for ‘‘folder.’’ Pan American Navi- 
gation Service, 12021 Ventura Blvd., N. Holly- 
wood, Calif. 

AIRCRAFT Hydraulic Systems — Attention, stu- 
dents, mechanics, engineers, draftsmen: complete 
information on design, testing and maintenance of 
commercial and military hydraulic installations. A 
specialized branch of aeronautics for you to get 
into now for only $2.50. Aircraft Specialties, 134 
S. Waller Ave., Chicago, Illinois. 

QUALIFY as Airplane & Engine Mechanic. 1942 
texts prepare you for A & E rating (license) 
exam Covers all phases required mechanical 
work, diagrams and latest Civil Air Regulations 
Author holds A & E Certificate plus Aeronautical 
Engineering Degree Aircraft text $1.25, Engine 
text, $1.25. Combination $2.00. Postpaid or C.O.D. 
Flight Press, Box 101-A, Edwardsville, Il. 
PRIVATE and Commercial Pilots, test yourself 
with ‘‘The Handbook of Aeronautics,’’ original 
and oustanding multiple-choice Quiz Text. Over 
1100 questions with answers, including complete 
copyrighted study system, diagrams Navigation, 
Meteorology, CAR, Airplanes, Engines. Study, 
test yourself, grade yourself! Used by thousands, 
pilots and ground instructors for classroom quiz. 
1942 edition. $2.50. Question-Air System, 4230 
McKinney, Dallas, Texas. 

“FLIGHT Instructor’s Aid,’’ original multiple- 
choice quiz text on Flight Instruction Methods and 
Psychology. Over 200 questions. Study, test your- 
self, grade yourself! Answer key included. $1.00 
Question-Air System, 4230 McKinney, Dallas, 
Texas 

RADIOTELEPHONE Operator’s Aid,’’ third class, 
sixty actual questions, answers.’ Fifty cents. 
Question-Air System, 4230 McKinney, Dallas, 
Texas. 

PILOT Log Books, New H.P. Classification, XC, 
Instrument, Night, Dual Given, Dual Received, 
etc. Spaces. 52 pages. Fifty cents, twenty cents 
by the hundred Question-Air System, 4230 Mc- 
Kinney, Dallas, Texas. 

500 AVIATION Questions correctly answered 
$1.00. Agents wanted. Tuck Publishers, 73 South 
Shirley, Pontiac, Michigan 


PILOTS, CPT Trainees, why fail writtens? ‘‘Aero- 
nautics Ground School Guide’’ gives simplified ex- 
planations, diagrams and exercises, and 1000 mul- 
tiple-choice simulated examination questions in 
CAR, navigation, aircraft and meteorology, with 
key. $2.00 postpaid Hemphill’s Book Store, 
Austin, Texas 

USED Correspondence Courses and _ Technical 
Books Bought, Sold, Rented. Catalog Free. Edu- 
cational Exchange, Henagar, Alabama. 





HELP WANTED 





INSTRUCTORS, permanent positions; aviation 
sheet metal and ground school. Public technical 
school, permanent position, $3,600.00. Williams- 
port, Pa., Technical Institute 








INS'TRUCTION 





AVIATION Cadet Preparatory Course for men 
who want to qualify for training as pilots, bom- 
bardiers, and navigators in the Army Air Force. 
Thorough instruction assures success. Home study 
$25 Also resident tutoring For information, 
write Capt. A. T. Bell, U. S. Army, retired, 119 
Franklin Blvd., Merrick, N. Y 
ACADEMY Preparatory Service. Successful in- 
struction for men who have or seek appointments 
to the United States Military Academy, Naval 
Academy, or Coast Guard Academy Courses on 
college level cover required subjects as prescribed 
in official publications and as exemplified in re- 
cent examinations Home study methods assure 
thorough training at low cost. Resident tutoring 
if desired For information write Capt. A ) 
Bell, U. S. Army, retired, 119 Franklin Blvd., 
Merrick, N. Y 


AVIATION Cadet Preparatory Course. Eight weeks 
intensive residence course or home study course. 
Rutherford Preparatory School, Long Beach, 
California 





MISCELLANEOUS 


PHOTOGRAPHS of “Messerschmitt Me. 1190," 
“‘Whirlwind,’’ ‘‘Devastator,’’ and catalogue of lat- 
est Allied and Enemy fighters and bombers (in- 
cluding Japanese), 25c. Aeroplane Photo Supply, 
Box 195, Toronto, Canada. 

FIGHTING Aircraft of America—in action! Send 
ldc for 9” x 12” sample drawing of Grumman 
“‘Avenger’’ and list of many others, Henry Clark, 
147-28 90th Ave., Jamaica, N. Y 





TRADE 1,000 watt Amateur Transmitter worth 


$1,000 for Light Plane of equal value. Joseph 
Mackora, 63 Pratt St., East Hartford, Connecticut 
WARPLANE photographs. Specimen and list 





(1,000 titles), send 25c. 
Southport, England. 


Real Photographs, Ltd., 





PATENTS 





PATENT Particulars and Blanks, Free: Sterling 
Buck, F-Hotel Plaza, Washington, D. C.; Govern- 
ment-Registered Patent Attorney 36 years 
PATENT Your Idea—New, useful ideas often very 
valuable. Two books—Free—tell how to apply for 
patent protection—give six basic ways to sell your 
invention. Experienced patent counselors. Fees 
reasonable; deferred payments Write today 
Victor J. Evans & Co., 612-M Merlin Building, 
Washington, D. C 

INVESTING? Investigate promptly — Plastics 
Putty Tool delivers continuous, uniform strip 
Exploit pat. with advancing plastics development. 
T. Pasanen, Franklin Mine, Michigan 
PATENTS: Low Cost. Book and advice free. L. 
F. Randolph, Dept. 372, Washington, D. C. 





WANTED—MISCELLANEOUS 





CASH in on your Aviation Ideas! National, rep- 
utable organization will manufacture and market 
additional worthwhile lines of aviation parts, gad- 
gets, instruments, accessories, etc., whether pat- 
ented or not Exclusive selling rights, outright 
purchase, or royalty basis, whichever you prefer. 











Write full particulars for quick action Box B, 
% FLYING 
Reply to Box Numbers 
% FLYING, 540 N. Michigan Ave, 


Chicago. This does not apply to 
Box Numbers where city and state 
are shown, 











Ferry Loss Low 
URING the first year of operations, the 
RAF ferry command safely delivered 
995 out of every 1,000 American-built 
bombers and flying boats flown across 
the Atlantic. This represents a loss rate 
of one-half of one per cent. 

Stall Warning Developed 
HE CAA has developed a simple but 
highly effective stall warning device for 

use in training planes, thus helping to 
prevent the most common of accidents 
during early stages of pilot training. 


Pan American Birthday 
ELEBRATING its 15th birthday recent- 
ly, Pan American Airways announced 
that since its inception its planes had 
transported approximately 2,350,000 pas- 
sengers and had flown 161,000,000 miles. 


Heads Canadian Aviation 
B. C. NOORDUYN, vice president and 
» general manager of Noorduyn Avia- 
tion, Ltd., has been elected president of 
the Air Industries and Transport Associa- 
tion of Canada. 
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now ONLY 


$9.95 














The G.H.Q. is a miniature gasoline 
engine that really operates. Over 15,- 
000 sold in the last year. Now is 


New Improved 
Absolutely complete 

plug, simple instructions, 
Every engine fully bench 
ady to run. For boats, 


your chance to buy the 
model for -95 

with COIL 
ete. 1/5 HL.P. 
tested and re 


planes, midget cars, etc. Send only 
$1. Shipped Coll. C.O.D. same day. 
Send for F REE circular or 6c for 


Jumbo cat z of 
and hobby. items. 


MOTORS—Dept. PX, 40 E. 


hundreds of plane 


21 St.. New York 


WLATINA 


MORE DRAFTSMEN NEEDED of planes, motors, equip- 
ment. Big pay Special Aviation Drafting course trains 
you QUICKLY at vad in spare time. FREE Bulletin. 


No obligation. Addres 
Amorieon School, Dept. Drexel at 58th, pi 


Als, a 





G.H.Q. 
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Navigation 
Plotter. 
sary for Cross- 
country flights, 
and for Com- 
mercial and In- 
strument rating 
examinations. 
Difficult radius 
of action, Off- 
course and al- 
ternate airport 
problems plot- 
ted and solu- 
tions given in 
a simple un 
derstandable 
method similar 
to the text 
used in the U 
S. Naval Acad- 
emy, but -im- 





Plotter con- 
$4.00 


handsome red leatherette with gold letters. 
ined in patent cover pocket. Combination only 
post paid or C.0.D. 


OUTSTANDING NEW AVIATION 
DEFENSE BOOKS 


RADIO and INSTRUMENT FLYING: By Charles 
A. Zweng, Instructor, U. 8. Air Corps. New 
1941 Edition covering new important material. 
Written especially to prepare the pilot for 
government examination for ‘‘instrument rat- 


ing.’’ Radio-Telephone Permit included wi 
Meteorology, Radio-Orientation, let-down, off- 
course and alternate airport problems. Only 
$4.00, postpaid. 

FLIGHT INSTRUCTOR: A new text covering the 
scope of the written examination for flight instruc- 
tor ating. lew somone Multiple Choice ques- 
ons with answers included, $3.00, postpaid, or 


CELESTIAL, NAYIOATION—compiete equipment con- 


sisting oO avigz — Note Book and Navigation 
Plotter, ‘Simplified Celes Navigation, Air Alma- 
nac, Lin and 


of Position ‘Book. Ilynes Star Chart 
all 6 tomes only 1 postpaid or C.O.D. 
AERONAUTICAL TRAINING. New enlarged 1942 edi- 
i For the first time shows separate 
ing Private and Commercial P: . 
ple Choice Examinations. akes your govern- 
ent test easy. $3.00 postpaid or C.0.D. 


GROUND INSTRUCTOR. Written for the oceans 

preparing | for ‘*‘Ground Instructor Ratir 

vent fos class work. Covers Navigation, , wae 
and Theory of Flight Civil 


Sneipes and 
Air Regulations. $3 postpaid or O.D. 


GROUND INSTRUCTOR RATING. on the press No- 





vembe Ist Contains “Multiple Choice’’~examina- 
tions on Navi . Meteorology. Aircraft and 
Theory of Flight, ines and CAR Nome: ne ature 
and aviation Tictionary in back of It’ 


and different. Something you cannot afford ry ried 
without. $3. 00 en Or_ it may be pornaes 
in combination wi ‘Ground Instructor’’ 5.00. 


AIRPLANE one ENGINE MECHANICS: ieciaieaasann. 


New authent Quiz Book now covers the new Multi- 

ple Choice examins Sipee fully illustrated with neces- 

Sary diagrams. Used by Lockheed, Wrueias North- 

rup. Ryan and outstanding sc -—~¥ Wh ail? Only 

8: ) for bo examinations, CAR” 

AI NAVIGATION (Gold ty Edition) includes 
veteorology, $5.00 postpaid. 


METEOROLOGY ron heetahed by Lt. Comdr. Halpine. 
Only $2.75 postpa 
DALTON MARK ~y 
book of instruction 


Pan American Navigation Service 
12021 Ventura Blvd. North Hollywood, Calif. 


AIRCRAFT COMPUTER: With 
. » 87.50. 
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FLYING 


duty. Their training has been short but 
sound. They are ready for actual aerial 
warfare. “Under fire,” said Lieutenant 
Craig, “these men should prove seasoned 
veterans.” The lieutenant has deliberate 
grounds for that statement. One of his 
first pupils in the Seattle school saw ac- 
tion in the Pacific less than two weeks 
after graduation. He now wears the Dis- 
tinguished Flying Cross. 
END 


At Deadline 


(Continued from page 8) 














January, 1943, issue. For example, we 
write these words on November 21; we 
haven’t even had our Thanksgiving tur- 
key, let alone our Christmas or New Year 
holidays. This first issue of 1943 goes on 
the newsstands during the first week in 
December, 1942. Come the end of 1942, 
we'll be deep in the big, special U. S. 
Naval Aviation at War issue. Which will 
be dated February, 1943, despite the fact 
that we won't be the least bit interested 
in Valentine’s Day at that time. It all 
puzzles us, sometimes, too. 
~ * * 

OT our first chance to compare first 

class, de luxe railroad travel with the 
airlines the other day. More for the ad- 
venture than anything else, we made our 
last trip east on the train. Being the first 
such trip we’d ever made (we always 
travel by air), many things left their im- 
pression. It was luxurious and there was 
plenty of room to move around (one 
thing against present airline equipment). 
The food was excellent but expensive 
(it’s as good or better on the airlines— 
and free). The train crew (decidedly 
not like the crew of an airliner) was like 
almost every comparable train crew 
we've ever seen: cold and unfriendly 
(conductors) or far too ingratiating 
(sleeping car and dining car porters). 

Climax of the trip—for us, anyway— 
came when our train, running between 
75 and 80 m.p.h., smashed into an auto- 
mobile at a crossing in Indiana, killing 
five defense workers. The train stopped, 
we climbed out to watch the trainmen 
pull the car off the locomotive. We talked 
with a couple of the engine crew; they 
just shrugged and said something about 
this sort of thing happening more or less 
regularly. 

* * * 
We flew home, thanks. 
END 


"Gummed Up" 

HE story has recently made the rounds 

about a tiny old lady who was making 
her first plane trip. Just prior to take- 
off, a stewardess offered her the in- 
evitable stick of chewing gum explain- 
ing, “For your ears—chew it when we 
take off.” The plane climbed steadily 
to cruising altitude and the old lady rang 
frantically for the stewardess. “I can’t 
hear a thing,” she said; “I’m stone deaf 
all of a sudden.” The stewardess ex- 
amined the passenger’s ears, got a hair- 
pin and removed a wad of chewing gum 
from each. “I thought that was what 
you meant,” the old lady said “I chewed 
it and then stuck it in my ears.” 
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CHARLES A. ZWENG 
Formerly Instructor U.S. Army Air Corps 
ives you personal Instruction 


PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


(AFFILIATE PAN AMERICAN NAVIGATION SERVICE) 
offers the student four aviation courses. 
Celestial Air Navigation, and ground 
courses covering Pilotage, Dead Reckon- 
ing, Radio and Instrument Flying, Aero- 
nautical Meteorology, Aircraft, including 
bmw 2 of Flight, Aircraft Power Plants 

ivil Air Regulations. 

CELESTIAL AIR NAVIGATION — This important field of 

Aviation has developed rapidly —— the ast 

Since the beginning of the second wor w as 

apparent to the vovernment that a critical shortage of_air 

st Immediately atter December 7th, 








1, markin al beginning of the world war for 
the United States, the government began to survey 
field and va on. navigation schools ra 
ind instructors. lines established Transition t 
for the purpose of practical advanced training Former 
students of **Pan American College of Celestial Air Navi- 
gation’’ are now in various quarters of the world some 
are ferrying bombers to England and allied countries; 
others a instructing in the Ar ir Corps or i 
Transition Schools for advanced traint vever before has 


offered such opportunities as the 
‘esent. 
HE CELESTIAL Cougss—Thie ongree is under the per- 


navigation of the air 


sonal supervision of Charlies A. recognized au- 
thority on r avigation ‘and former Ynstructor in the 
Army Air Corps. 


ir “Navigation Equipment, pnciudion Aircraft Sextants, is 
Weer, a) Gengicet supervision of Lt. Comdr. P 


Wee v. ret., cutetanaing American ana British 
authority - * Coiestial ir Navigation, auth of r 
Navigation (Gold Medat Fdition) and ‘Air ‘Navigation’ 
‘British Empire Edition 


For iether ‘information address 
PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 

12021 Ventura Bivd. North Hollywood, Calif. 








THE NEW “LINK" 
type’’ for omerntt 
Price $262 


Equipment Recommended “ter the Student 
Beginning Study of Celestial Navigation: 


ir ay igation Note Book with Navigation Plot- 


OCTANT 


*“*Bubble ae Navigation. 





ee meee er eres eeeeeseseeseesesese 4. 
Simplified Celestial “Navigation: eos $:98 
te Air Almanac.......- ° 1.2 

Line of Position Book. 2.50 
Tilynes Star Chart... . ..-- eee cc ee eeenees 1.00 
$11.75 


Order From 
PAN-AMERICAN NAVIGATION SERVICE 
AIR NAVIGATION EQUIPMENT 
12021 VENTURA BLVD, NORTH HOLLYWOOD, CALIF. 






























... WHAT FLUTTER MIGHT DESTROY/ 


Fiutter isn’t a new problem. Always present as 
a potential threat, its disintegrative power grew 
greater as aircraft speeds increased. 

Research has achieved much in determining 
causes and cures of flutter. Recently, working on 
assignment for the U. S. Government, McDonnell 
engaged in a series of exhaustive tests. Using a 
technique new to aviation, the motion of an air- 
plane wing during flutter was analyzed under 
controlled conditions simulating dynamic flight 
with varying weight distributions and speed 


ji { 


M°DONNELL AIRCRAFT CORPORATIO! 


SS —_ 





factors, and results were accurately measured, 
recorded and photographed simultaneously. 
As a result of this new technique it is now 
possible to see, record, and measure the flutter of 
wings and other airplane surfaces, simulating 
almost any conceivable condition which might 
be encountered in actual flight. Thus, the flutter 
characteristics of newly designed aircraft may be 
analyzed, and more accurately predicted prior to 
actual construction, thereby eliminating much 
costly full-scale experimentation and delay. 


As a further contribution to our country’s war effort, 
we are making available to other aircraft manufac- 
turers, the results of our flutter research experience. 
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Shown on this page 
are Parks graduates 
in reprensentative 
fields of aviation. 
More than one- 
tenth of all grad- 
uates are flying 
officers in the Army 
and Navy. ‘ 
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FLYING 





es, Parks Air College is continuing its specialized 
aviation training for a capacity enrollment of civil- 
ian students. 


Because graduates have proven themselves to be of superior 
value in every department of aviation, it can be expected 
that nothing will interrupt this important contribution to 
the war effort. 


Your immediate question is: Should you enter upon this 
training now? Here are two other questions that will serve 
as sign posts for you in answering the first. 


Do you have a genuine and lasting interest in avia- 
tion as a career field? 


Is it your purpose to make yourself of the greatest 
possible value in wartime aviation? 


If you can answer “Yes”’ to both of these questions, you can 
well consider taking up your training as soon as you fulfill 
entrance requirements and can be accepted by the College. 


You have been told by the Commander in Chief of all our 
armed forces that it is your “patriotic duty” to secure all 
possible training so that you will be prepared “‘for greatest 


usefulness to your country,” and you can be assured that 
nowhere are men with comprehensive training more urgently 


needed than in aviation. 


If you are a high school graduate, if you rank in the upper 
two-thirds of your class, if you have an interest in and love 
for aviation that will enable you to maintain an unusually 
heavy training schedule, and if your goal is to make, in 
time, really valuable contributions to the development of 
aviation, you are invited to investigate further the train- 
ing that Parks offers you. 


The catalog outlining in detail each of the four courses, and 
providing much other useful information, will be mailed 
you on request. It is free. Write or use the coupon. 


PARKS AIR COLLEGE 


ces Aviation East St. Louis, Illinois 
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